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NO-BARRIER 


Feature 
Article 


FARE COLLECTION: 
A Study in Honesty 


Richard Stanger and 
Manuel Padron 


In early 1975 the Metropolitan Atlanta Rapid Transit 
Authority (MARTA) undertook a series of studies lead- 
ing to a decision regarding the fare collection concept for 
its future integrated bus and rapid transit system. A 
principal candidate was a no-barrier fare collection sys- 
tem. Widespread in Europe, this fare collection system 

is not used at all in the United States; skepticism toward 
it here abounds to such an extent that it has never even 
been considered as an alternative to existing systems. 
MARTA and the city of Atlanta felt, however, that a sys- 
tem that is used so successfully in Europe should at least 
be given serious consideration. 

The success of a no-barrier fare system depends on 
the level of fraud encountered. An estimate of this level 
is thus at the crux of the no-barrier analysis. It was 
known from the start that an estimation of fraud would 
be difficult. No such study had previously been done; it 
was unclear what factors needed to be considered or what 
the general methodology for the study should be. Ob- 
taining adequate useful data, especially from Europe, 
promised to be difficult. Above all, the credibility of the 
estimate had to be above reproach. It was therefore de- 
cided to form a team of experts who would individually 
research aspects of the problem related to his or her par- 
ticular field. Together they would then share their indi- 
vidual efforts and develop a unanimous consensus on the 
level of fraud expected. 


The authors are senior planner and director of planning with the 
Metropolitan Atlanta Rapid Transit Authority. This article is 
based on a paper presented at the recent Annual Meeting of the 
Transportation Research Board. 


What Is No-Barrier Fare Collection? 


The principal characteristic of a no-barrier fare collectio 
(sometimes called self-service) is the absence of fare gate 
for control of entry and exit, as shown in Photograph 1, 
Control of fare payment is shifted instead to roving in- — 
spectors, who ask passengers to show proof of payment. 
Only a percentage of passengers are checked, and a pen- 
alty fare (or superfare) is levied on those found to have 
evaded payment. It isa widespread form of controlling 
fare payment throughout eastern and western Europe. 

An individual found without a valid receipt of fare 
payment has 2 options: accept the guilt and pay the 
superfare to the inspector, or challenge the situation. Th 
alleged defrauder gives his name and address, and is 
typically asked to go to a central location to discuss the 
case. Should he not appear or should disagreement still 
exist, the case is turned over to the courts. Their enforce 
ment is ultimately the key to the effectiveness of the 
overall self-service concept. 

The rate of checking is low, rarely above 5 percent of 
the daily passengers. Superfares are generally 20 times 
the base fare. But on the other hand, detected fraud Js 
similarly low, averaging less than 2 percent of riders on 
most systems, even assuming twice as much cheating as 
reported. 

Although the experience with no-barrier operation 
varies from city to city and detailed information is scare 
a few generalizations can be made. 


1. Self-service concepts appear successful once inaugu- 
rated. It is important to note that no city that initi- 
ated self-service operation has reversed the decision. 


Fraud does not appear to vary significantly by income, 
section of city, or cultural background. Students and 
tourists are slightly more troublesome. 

Commercial speeds of surface transit may increase as 
much as 10 percent by introducing the rapid-boarding 
ability of self-service (Photo 3). This can result ina 
cost savings of as much as 10 percent for vehicles, 
maintenance, and operators. 

The range of cultures that successfully use no-barrier 
fare collection, without a significant deviation in the 
level of fraud, would indicate that the influence of 
cultural differences on the rate of fraud Is not particu- 
larly significant. 


2sults of Specific Area Research 


2search was undertaken in 4 specific areas: European 
odeling, analogous honor situations, sociological aspects, 
d psychological aspects. The results are summarized 
low. 

One research task involvea taking specific socioeco- 
mic and transit-related data from European cities and 
veloping a model able to predict fraud for the Atlanta 
se. Although the underlying assumption that Atlanta 
a ‘‘European”’ city is debatable, it was felt this informa- 
yn would be useful as one part in the decision making. 
e predicted fraud rate for Atlanta, based on this model, 
0.5 to 6.5 percent (95 percent con) of daily riders. This 
sult, however, was less satisfying than certain other re- 
Its obtained from the information: 


7 Station entrance on elevated por- 
tions of Cologne’s light rail circum- 
ferential ring. No-barrier design helps 
eliminate costly queue spaces. 


2 Fare collection area at Sendlinger 
Tor station, Munich, Germany. The 
machines marked E validate single or 
multitrip tickets by stamping the 
time and date on the ticket. Railings 
delineate “‘paid” from “fare” areas. 


1. The intensity of checking may in fact respond to, and 
not fesult in, a certain level of fraud; 

2. There is a positive relation between size of city and 
rate of fraud; 

3. Rate of fraud is higher for cities having rapid transit 
systems; and 

4. Complexity of fare structure does not appear to sig- 
nificantly affect the rate of fraud. 


Another effort reviewed fraud experience in everyday 
situations in the United States. Levels of fraud were found 
for such diverse situations as toll plazas, telephone use, 
self-service gas stations, mechanical newspaper vendors, 
shoplifting, and barrier transit systems. Only rarely did 
fraud levels exceed 3 percent; most were below 1 percent 
of total revenues. Less important than the direct simi- 
larity of any one situation to the no-barrier concept was 
the finding that, whatever the situation, the level of fraud 
experienced would be low. 

There is little doubt that practically everybody at 
some time for some reason commits fraud. The important 
thing to remember, however, is that few people do so reg- 
ularly. Probably less than 1 percent of us are either in- 
veterate cheaters or incorruptibly honest. Nor does there 
appear to be any basis for concluding that any group or 
minority commits substantially less or more fare evasion 
than others. But some groups are known to be more prone 
to commit fraud, for example, adolescents and students. 
They invariably commit more small crimes in just about 
any area and in just about any country than do members 
of the general public. 3 


From a psychological point of view, one would as- 
sume that more checking means less fraud. But studies 
show that constant, persistent monitoring probably causes 
people to feel too self-conscious and, consequently, leads 
to irritation and annoyance. In fact, it may even lead to 
pathological consequences if carried out over prolonged 
periods. 

The penalty for fraud is theoretically a product of the 
risk of being caught and the penalty if one is caught. Ob- 
jectively the penalty is the superfare and the risk is the 
check rate, but there are subjective aspects. Subjective 
punishments include the embarrassment at being caught 
in front of other riders. Transit passengers have been 
called “‘intimate strangers,’’ persons who never speak to 
one another on the bus but who would greet one another 
if they met elsewhere. They are subject to pressure from 
their fellow passengers, and public transit is a place where 
the rules are unstated but strong. This is all part of a 
pattern of not making a wave in front of all the others 
who are watching. To be caught and punished for com- 
mitting fraud would most definitely make one stand out 
as different. The social penalty for being caught, there- 
fore, can be just as effective as the financial penalty. 


Estimate of Fraud in Atlanta 


As a result of the research into each of these areas— 
European experience and modeling, analogous honor sys- 
tems, and psychological and sociological factors—the 
study team estimated a 3 to 5 percent level of fraud. The 
estimation was derived from the following arguments. 


1. Although it is difficult to explain, most Americans 
feel uncomfortable in assuming that they are as honest 
as Europeans. However, it is quite doubtful that 
Americans are many times more dishonest. The low 
rate of fraud over so wide a range of cultures discussed 
above is a positive indication of this belief. So is the 
apparent universality of the psychological ‘‘embarrass- 
ment’’ factor. 

2. By extensively marketing the prepayment of fares 
through passes, it is possible to get most passengers to 
ride with passes. Since valid passholders cannot cheat, 
single-trip ticket holders will commit almost all the 
systemwide fraud. But for this to occur, a large pro- 
portion of the single ticket buyers would have to cheat 
each day, which seems highly unlikely. 


3. The modeling results, though rough, did predict fraud 
below 6.5 percent. Other results were consistent wit | 
sociological and psychological findings. 


Potential for No-Barrier Fare Collection in the 
United States 


Currently no self-service systems are in operation in the 
United States, and perhaps this is the single major obstaa 
facing the implementation of this concept. On the plus 
side, the system offers flexibility and passenger appeal. 
No-barrier fare collection is adaptable to any conceivable 
fare structure and mode. The simplicity and the conve- 
nience of the no-barrier system are attractive to system 
users. It dispenses with barriers. It also speeds passenge 
access to stations and vehicles, eliminating or substantial] 
reducing queuing. The presence of inspectors gives the 
system both a more human touch and a greater percep- 
tion of security. Finally, no-barrier fare collection speed 
up the service offered and reduces the cost of operations 
The no-barrier concept does present some disadvan- 
tages in terms of wages and legalities. Depending on the 
fare structure, this concept could be more labor intensiv 
In the United States the self-service operation could pro- 
duce a built-in, excessive dependence on labor with its 
attendant wage escalation, rules, and so on. It is unclear } 
what legal problems are involved in on-the-spot penalty 
procedures. (It is a general misconception, for instance, 
that one’s right to due process is seriously compromised 
by the on-the-spot penalty in Europe.) Yet, until legal 
issues involved are researched and some actual experience 
is gained, the entire area will be one of conjecture. | 
Any fare collection study in the United States should | 
consider the no-barrier concept as a serious alternative. | 
Special attention should be paid to these applications. 


1. Zone-fare rapid transit with integrated bus service.e 
The capital cost savings on sophisticated equipment 
is substantial in such a situation. Although operating 
costs may be higher (not necessarily true under a 
distance-based fare structure), no-barrier fare collectio 
offers substantial benefits in passenger appeal and con: 
venience, fare policy flexibility, public relations, and 
security. 

2. Light rail networks. Unlike rapid transit, light rail doe 
not operate within a completely private right-of-way. 
Access control through barriers becomes impossible. 


Ine of a number of new bus designs 
ilored to make best use of the 
erational advantages of self-service 
eration. This bus by BERLIET of 
rance uses 3 double-aisle doors for 
sapid passenger exchange. 


Compounding the problem, the vehicle is too large to 
have front door, single-aisle loading, which forces the 
multidoor vehicle to operate inefficiently. No-barrier 
fare collection is a natural concept for light rail sys- 


tems. 

3. Bus systems (especially with distance-based fare struc- 
tures). Controlling zone-fare structures in a bus is an 
annoying problem, either because it requires payment 
at exiting only (at the front door) or because the bus 
must stop at the zone boundary to collect the sur- 
charge. 


Almost a prerequisite for no-barrier fare collection 
5s the extensive use of passes or prepaid trip options. 
hey lessen fraud and at the same time provide conve- 
jience to both the users and the operator. 


onclusion 


\Ithough not a panacea by any means, no-barrier fare 
ollections may be an attractive alternative to fare collec- 
ion problems arising from the increased integration of 


modes, greater emphasis of transit market differentiation, 
and potential growth of light rail systems. 

The fraud estimation study performed by MARTA, 
crude as it may have been, did not reveal any propensity 
to large-scale rampant cheating. This has unduly distorted 
and dominated discussions of the no-barrier concepts and 
overwhelmed any rational analysis of its benefits. It ap- 
pears unwarranted, though some doubt will remain until 
the first no-barrier system is attempted in the United 
States. 
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FUTURE 
OF THE URBAN 
BUS 


[%. 


1 This specially designed urban bus 
was shown by the Steyr Company at 
Transexpo in Paris in April 1975. 

2 The Bluebird All-American City 
Bus, diesel-powered with a 35- 
passenger capacity, was evaluated by 
the Florida Department of Transpor- 
tation last year. 


“After more than 2 decades of what the American White most of the last decade as the panacea for urban trans- 


House used to call ‘benign neglect,’ almost everyone sud- portation problems belonged (in most cases) to the djs- 
denly agrees that the bus, once the universal workhorse tant future. But what of the future that we must be pre-) 
of public transportation systems, is important. This cer- paring for, the next 5 to 10 years?” 


tainly comes as welcome news to the automotive industry, The Transport Research Group of EcoPlan Interna- 
which is desperately in need of strong new product mar- tional, based in Paris, poses this question and at the same 
kets, and to the operators of the more than 400,000 buses time is seeking an answer. In announcing an innovative 
and coaches currently circulating on Europe's roadways. project on the future of the urban NUS, IFEINels [E.. Ix. 
This is also perhaps some consolation for those voices in Britton, managing director of EcoPlan, points out the 
the urban wilderness who knew all along that the com- study's timeliness and relevance in the face of such press- 
6 plex guideway systems that were being ballyhooed for ing issues as the steady escalation in gasoline prices, the 


rowing recognition of the need for improved public 
ansport, the abject failure of new technology guideway 
stems to achieve the necessary breakthroughs, the con- 
nuing problems of air and noise pollution, the steadily 
creasing traffic congestion and its attendant problems, 

ie sharp decline in urban amenity in most of our cities, 
ec the need for the automotive industry to identify im- 
wortant new product markets. 


-hanging Requirements 


here is every indication that the familiar city bus we have 
WnNoOwn so long, both as a transport mode and as an indus- 
ial product, is at the threshold of a whole new phase in 
fs evolution. If it is to realize its full potential, in terms 
ib both the market before it and the viewpoint of the city 
f d its citizens, tomorrow’s bus will have to be substan- 

{ 


wially improved in design, technology, and overall effec- 
iveness as a mover of people in dense and highly sensi- 
ive urban environments. The vehicles coming off the 
roduction line during the next decade will have to under- 
Ho a radical transformation if they are to achieve a proper 
it with the areas and the passengers they are supposed to 
=rve. 


ew Bus Projects 


he available evidence strongly supports the view that 
Manufacturers of the next generation of city buses are 
toing to have to build their vehicles to a substantially 
Nifferent set of standards. In fact, already in a dozen 
hountries in western Europe as well as in the United 
states, Japan, Brazil, and eastern Europe, a wide range of 
nevelopment projects of varying types and scale are un- 
Her way to redesign the bus from the pavement up. These 
rojects fall into 3 major groups. 


. Future bus projects in which public sector organiza- 
tions are taking the lead to organize inquiries and 
demonstration projects aimed at providing firm guid- 
ance for the bus of the 1980s; 

. Advanced technology bus projects in which the aim is 
to develop a new bus based on some new engineering 
principle or component; and 

_ New bus service projects in which the end is improved 
efficiency and the means vary from improved planning 
and new hardware systems to new street layout and 
access schemes. 


Against this broad background of shifts in attitudes 
nd prospects for technological and design innovation, 

e Transport Research Group plans a 2-volume report 

n the future of the urban bus, structured to ensure that 
I] of the major supply and demand factors likely to in- 
uence the direction and pace of developments in the 
ecade ahead are identified and brought into the analysis. 
On the supply side of the future bus equation, the re- 
ort will provide an up-to-the-minute inventory and as- 
ssment of the prospects for improved conventional and 


advanced technology options now, or soon to be, avail- 
able in Europe, North America, and Japan. New bus de- 
sign projects, fleet control and monitoring, and the full 
range of alternative propulsion systems are under review; 
approximately 100 major projects and programs have 
been identified and screened in detail. 

The demand side of the equation is being treated in a 
separate volume aimed at developing a clear picture of the 
interactive set of infrastructural, institutional, environ- 
mental, and socioeconomic forces that together make up 
what the Transport Research Group calls the ‘total en- 
vironment’ for the urban bus. This part of the analysis 
will focus on France, Italy, West Germany, Scandinavia, 
and the United Kingdom, with coverage of other coun- 
tries where appropriate. 

The objective is to provide a broad platform for dis- 
cussions of the technology and design options open in 
the subject area and then to clarify what precisely the 
major options are. The analysis is aimed at providing a 
sound basis for the planning and development programs 
of vehicle manufacturers as well as for the public authori- 
ties and transport operators who are becoming increas- 
ingly involved in the task of designing, producing, and 
putting into service the city bus of the future. 


A New Approach 


One of the more interesting features of the project is that 
it is being carried out as a group study. This format has 
been selected to permit the participants, who represent a 
broad cross section of public and private sector organiza- 
tions, to increase their contact and interaction with orga- 
nizations who share their concern, if not their point of 
view, about the future of the urban bus and to permit 
them to guide the orientation of the research project as 
it progresses. Thus far, the study is being supported by 
sponsors in 5 different countries including 2 national 
transport ministries, a bus company, 3 major vehicle 
manufacturers, several suppliers of components and ma- 
terials to the industry, and 1 financial organization. 

Further information on the study may be obtained 
from the Transport Research Group, EcoPlan |nterna- 
tional, 4 rue de Chevreuse, 75006 Paris, France. 


This experimental gas turbine-powered bus was unveiled by GMC 
Truck and Coach Division in 1969. 
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World’s 
Viost 
Advanced 
Subway System 
Now in 
Operation in 
Washington, D.C. 


Under the watchful eye of traffic control and security 
TV cameras and the complete control of a central traffi 
command post, the first train in public service on Wash 
ington’s new rail rapid transit system rolled silently alone 
a 4,6-mile (7.4-km) segment of the network on March 2 | 

From this small 5-station operation the system will b 
expanded annually until the 100-mile (160-km), 87- 
station network is in operation, serving Washington, D.G@y 
and the Virginia and Maryland suburbs of the nation’s 
capital. 

Half the system is already under construction or co 
pleted—45.3 miles (72.5 km) and 42 stations. Cost of 
the total system is currently estimated at $6.5 billion. 
The return to the region, in the long run, will be $3 for 
every $1 invested, according to an independent benefit- 
cost survey conducted in 1968. 

Metro is the largest rail rapid transit system ever built 
under one plan at one time. This single-project approa 
according to its planners, will save millions of dollars 
compared to the many-project approach extending over 
many years. It is also one of the first rail rapid transit 
systems in the world to be planned from the beginning 
for coordination with buses and automobiles. The Was' 
ington Metropolitan Area Transit Authority is building 
and operating the Metro and Metrobus systems in Wash-ét 
ington and its nearby suburbs. The transit authority is 
an interstate governmental agency comprising the Dis- 
trict of Columbia, Maryland, and Virginia. With the sup 
port of the U.S. Congress, 8 participating local govern- 
ments within the capital area contribute tax revenue to § 
support construction and operating costs of the publicly) 
owned transit system. 

The U.S. government made a $1.1 billion grant in 
1969 for Metro construction. In 1972 the government 
guaranteed revenue bonds sold by the transit authority. # 
Other national funds come from unused federal highway} 
grant programs for the region. 

After a half-century of studies and discussion, Con- 
gress ordered a physical start to the system in 1960. 
Ground was broken in 1969. At the peak of constructid 
activity, some 7,300 laborers and skilled craftsmen wered 
employed by Metro construction contractors. Another 
2,000 persons, in Washington and elsewhere in the United 
States, are directly employed in planning, engineering, 
and technical aspects relating to construction or opera- 
tion of the system. 

Stations within the highly developed area of the regio 
are strongly expressive of the classic design of the federa 
area and its significance. All stations are large and open, 
designed on a scale to expedite the movement of large 
numbers of people swiftly and conveniently. 

All 53 underground stations are air-conditioned. Na- 
tural concrete coffered walls are ‘‘painted’’ with indirect 
light. Mezzanines and platforms stand free of the statio 
arch to accentuate their sculptured forms, provide ease 
of passenger movement and visibility, and discourage 
vandalism and graffiti. For security and good design, 
there are no hidden passageways. Escalators transport 
patrons directly from surface to mezzanine and then to 


Train operator Joe Serensits monitors the activities of the 
in, which is actually controlled from the Metro operations 
wnter. Driver can override the automatic control, but cannot 

‘ceed established speed limits or operate the train recklessly. 


Cathode ray tubes in Metro’s operational contro/ center 
Ow supervisors to monitor train operations, maintenance and 
§pair activities, and malfunctions and emergencies. 


A Rohr rapid transit car approaches the Rhode Island Avenue 
ation, at the end of the first 4.6-mile (7.4-km) section of Wash- 
tgton’s rail rapid transit system. The United States Capitol can 

seen above the elevated section of track. 
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the platforms. Elevators are provided or will be provided 
in all stations to help handicapped persons to reach the 
train easily. 

Security of passengers was designed into the transit 
system from the beginning. Most areas in the 600-ft-long 
(180-m) stations will be under direct observation by sta- 
tion attendants who have telephone connections to the 
Metro headquarters building and the local police. A 
trained Metro security force patrols stations and trains, 
while closed-circuit television cameras with tilt, pan, and 
zoom capabilities are installed in areas where the station 
attendant cannot directly observe activity. The 34 above- 
ground stations are similarly open in design. 

Coordination of bus and automobile traffic with the 
rail rapid transit stations was planned from the start. 
There will be 30,000 parking spaces at Metro stations, 
with facilities planned for bus transfers, short-term auto- 
mobile drop-offs, and bicycle storage. 

Bus service has already been rerouted to serve the one 
above-ground station already open, and plans are under 
way for a full-scale bus rerouting program when the sec- 
ond phase opens in 1977. At that time, about half the 
buses currently entering Washington during rush hour 
will terminate at outlying rail stations so that passengers 
may transfer to the faster trains. 

Trains are air-conditioned in the summer and heated 
in the winter. Seats are sculptured and padded, and the 
windows are large and tinted. Trains run on computer- 
ized schedules and are operated remotely from a central 


hawae 


traffic command post. An operator on each train can 
take over manual control when necessary, but the train 
is still subject to fail-safe controls limiting operations 
only to safe speeds and distances. 

A conventional fare box is now in operation at the 
station turnstiles, but in 1977 and in later operational 
phases passengers will buy magnetically encoded tickets 
to ride the system. The multiride tickets will be pur- 
chased from automatic equipment and used in fare gates 
to get into and out of the system. Entering the system, 
the passenger inserts the ticket in the fare gate, which 
encodes the point of entry and the time. The fare gate 
at the exit reads where the passenger got on and got off 
deducts the proper fare, and prints the remaining value 
on the fare card, all in less than a second. 

The current fare is 55 cents during rush hour and 40 
cents during nonrush hours. Handicapped and elderly 
people with special identification cards travel for half 
fare during nonrush hours. In the second and subseque 
phases, fares will be based on distance traveled. 

Current service is limited to 6 a.m. to 8 p.m., Monda 
through Friday, with trains running on 5-minute head- — 
ways during rush hours and every 10 minutes at other 
times. As the system grows, frequencies will be increase 


All stations are 600 ft (180 m) long 

and are constructed with natural con-+ 
crete coffered walls. Access to the © 
platforms is by escalator, and by ele- \ 
vators for the handicapped. 


; 


: 
| every 2 minutes on trunk lines and every 4 minutes on 


ganches during rush hours. Trains run at 75 mph (120 
m/h), averaging 35 mph (56 km/h) including stops. 

The sophistication of the computer system in the 
»erations control center would theoretically allow the 
mins to continue running automatically and on schedule 
sen if the contro! room and its staff were disabled. 

The control room supervisors have 3 main tasks to 
wrform: solving problems, dispatching repair crews, and 
:rforming emergency communications. When a problem 
tvelops in the movement of trains, they acquire informa- 
on from the computers and decide upon and execute a 
\lution. When some component of the system fails to 
jnction properly, a supervisor will call the appropriate 
“partment to fix it. Hot-line communication is immedi- 
2 to police and fire departments. 

The train operations supervisor uses the cathode ray 
ibe screens as electronic windows to view schematic 
presentations of track, trains, and stations systemwide. 
Ne displays on the screen show tracks, crossovers, turn- 
uts, pocket tracks, stations, and moving trains. As the 
3ins (shown as triangles moving along the track line) 
iter the stations (shown as open rectangles), the rec- 
ingles are filled in to show that the train in the station 
is its doors open. 

If a train falls behind schedule by more than a minute, 
alarm flashes on the screen. By consulting the com- 
iters, the supervisor may obtain a complete history of 
e train’s movements through the last 5 stations to de- 


Gull-wing design of station roof is typical of 
all above-ground stations on the Metro sys- 
tem. Vertical bronze pylons carry the name 
ot the station. 


termine the source of the current delay. He or she may 
then use the computer to determine options for solving 
the problem. 

A total of 556 cars will be in service when the system 
is completed in 1982, if the schedule is maintained. The 
Rohr cars are 75 ft long (22.5 m) and carry 81 passengers 
seated and another 94 standees. The cars float on air 
springs to eliminate much of the vibration transmitted 
from the wheels to the track. Pressure inside the springs 
varies according to the weight of the car and the people 
inside, with air compressors releasing the air and filling 
the springs as necessary to keep the car level with the 
station platform. 

The trains run on continuous welded steel rails cush- 
ioned by sound- and vibration-absorbent pads. Where 
noise levels from the trains exceed established criteria for 
a particular area, the rails are mounted on floating slabs 
placed on 3-in. (7.6-cm) rubber or fiberglass pads that ab- 
sorb much of the vibration and reduce the noise levels 
about 10 dBa. 

Where Metro is close to buildings, floating slab in- 
stallation has the same effect as moving Metro away from 
the buildings by about 180 ft (54 m) in rock and 50 ft 
(15 m) in soil. 11 
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Railroad Papers Sought 


The Transportation Research Board has established 2 
new railroad-oriented committees within Group 2: Com- 
mittee on Track Structure System Design (A2MO1) and 
Committee on Electrification Systems (A2MO2). Many 
of the existing TRB committees have broadened their 
scope to include railroad applications of their research 
areas, reflecting TRB’s expanding interest in nonhighway 
transportation modes. 

Papers on railroad subjects are welcome for the TRB 
Annual Meeting to be held in January 1977. Papers must 
be submitted for approval by August 1976. Details of 
submission procedures and exact dates can be obtained 
from Jim Seamon, Rail Transportation Specialist, Trans- 
portation Research Board, 2101 Constitution Avenue, 
N.W., Washington, D.C. 20418. 


New Omnibus Railroad 
Bill Becomes Law 


The Railroad Revitalization and Regulatory Reform Act 
of 1976 has been signed by President Ford, an action that 
will have a significant impact on the future course of rail 
transport in the United States. Some of the more notable 
provisions are summarized in this paper. 


TITLE 1. These sections outline the act’s goals and de- 
fine the principal terms used in the act. 


TITLE II. These sections deal with railroad rates and 
related items. New provisions set time limits and stream- 
line procedures for ICC decisions in disputes among car- 
riers Over division of revenues where joint rates are used. 


New standards are set for determining the justness and 
reasonableness of railroad rates and for determining rate 
flexibility within certain limits. A specific provision is 

that a rate cannot be found too low if it covers variable 
costs. The Interstate Commerce Commission is directeos 
not to prevent a reduction in a carrier’s rate for the pro4 
tection of another carrier or mode of transport so long 
as the rate will contribute to the going concern value of 
the carrier. The ICC is also given exclusive authority tof} 
prescribe rates and regulations for intrastate traffic if th 

particular state fails to act within 120 days after a carri 
files a proposal and if the change is intended to bring thi) 
intrastate rate into conformity with interstate or foreigr 
rates. The ICC is directed to establish its regulations on} 
demurrage charges with a view toward preventing misal- 
location, underutilization, and shortages of freight cars. | 
Reforms are also made with respect to per diem rates. 


| 
; 
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TITLE II!. These sections deal with reform of the In- 
terstate Commerce Commission. One provision is the re-! 
moval of the mandatory 30-day waiting period on certail 
ICC orders. Another provision prohibits states and local 
ties from imposing taxes at discriminatory rates on trans} 
portation properties of railroads. | 


TITLE IV. One section reforms the |CC’s procedures 
for considering merger proposals. Time deadlines are the 
heart of the reform. Another section establishes an op- 
tional, expedited merger procedure that can be used for 
a period of 6 years after enactment of the Act. 


TITLE V. These sections establish a Railroad Rehabili- 
tation and Improvement Fund, known as the Rail Fund, 
and provide means of financing the Rail Fund. 


TITLE VI. These sections deal with the implementatio 
of the U.S. Railway Association Final System Plan for th 


brtheast Railroads and with the financing of the federal 
i= of Consolidated Rail Corporation. 

)TLE Vil. These sections authorize the National Rail- 
kad Passenger Corporation (Amtrak) to acquire and im- 
ove the northeast corridor rail properties. A section 
lends section 403(b) of the Rail Passenger Service Act 
» reduce the state and local share for passenger service 
60 percent of the fully allocated costs. Another sec- 
pn provides money for the preservation of facilities of 
storical or achitectural significance, particularly railroad 
rminals. 


ITLE Vill. These sections deal with local rail freight 
| we Nationwide aid is available to states to cover the 
sts of subsidizing the continued operation of a rail line, 
habilitating a rail line, or purchasing a rail line for “‘rail 
aANnking.’’ A requirement is that, to be eligible, a state 
ust establish a state rail plan. Another section provides 
r continuation of commuter services for 180 days fol- 
wing conveyance to ConRail, during which assistance 
ill be available to cover operating losses. Another sec- 
non provides for a rail bank or rail trackage and proper- 
25 essential for preserving service to areas where fossil 
el, national resources, and agricultural production are 


cated. 


ITLE 1X. These sections cover miscellaneous require- 
ents, including directing the Secretary of Transporta- 
jon to conduct a comprehensive study of the nation’s 
hil system. 


‘Orrection 


n the Winter 1975 issue of Transportation Research 
Jews, a section of the article ‘“Hy-Rail, Ryd-A-Rail: 

Where did the flurry go?” by Richard S. Prosser was in- 
Hvertently garbled in the production process. As a re- 
ult, several paragraphs or parts of paragraphs were out 

if the proper sequence. Copies of the page in question 

+e available on request from the Transportation Research 
soard, with the corrections made. We apologize to our 
paders and to Professor Prosser for this error in an other- 
vise eminently readable article. 


PLANNING AND ADMINISTRATION 


lew Listing Published 
he World’s Transit Systems 


he International Union of Public Transport has an- 
ounced the publication of a new edition of The Interna- 
onal UITP Compendium of Public Transportation. This 
sw addition is issued in 2 volumes that contain extensive 


statistical data on the urban public transportation systems 
in more than 300 cities of the world. The data are pre- 
sented in English. Overlapping transparencies that pro- 
vide translations in French and German are available, 

The compendium is divided into 3 sections to facilitate 
access to content. The first section covers the metropoli- 
tan railways or commuter railroads and rapid transit sys- 
tems. This section is divided into groupings of metros in 
operation, under construction, or in the design and plan- 
ning stages. The second section lists statistical data on 
surface transport systems including motorbus, trainway, 
or light rail and trolleybus. The third section covers the 
cities that are served by bus only. 

The entry relating to each city begins with a general 
description of the urban setting in relation to the trans- 
port needs; this is followed by detailed information on 
the features of the system and rolling stock, traffic hours, 
tariff, fare collection system, and operation. The mate- 
rials are presented on 2 facing pages, providing a total 
view of each system. Many technical tables are included. 

Transit operators, engineers, transportation planners, 
consultants, manufacturers, and others who are concerned 
with the provisions of passenger transport services will 
find this handbook to be an indispensable basic reference 
document. 

The price for both volumes is 3,000 Belgium franks 
(about $78). Copies can be obtained by prepayment 
order to International Union of Public Transport, Avenue 
de |’Uruguay 19, B-1050 Brussels, Belgium. 


After Michigan Storm 
Dial-A-Bus to the Rescue! 


A devastating ice storm that caused more than $1 million 
in damages locally and shut down all but emergency ser- 
vices failed to knock out the dial-a-bus service in Alma, 
Michigan, recently. 

Alma’s door-to-door minibus service carried nearly 
900 passengers, many of them essential utility and oil 
refinery employees, when downed power lines and 
branches crippled activity for 3 days in the city. Besides 
providing regular transportation service for residents 
marooned by storm damage, the dial-a-ride personnel and 
equipment joined policemen, firemen, and the National 
Guard in a door-to-door search for people needing food, 
shelter, or medical attention. Dial-a-ride also shuttled 
storm victims between emergency shelters and food cen- 
ers; 

‘It was a crisis situation for us, but our drivers did an 
outstanding job,’”” said manager Rich Studley. He said 
Alma dial-a-ride kept all of its buses on the road despite 
the danger posed by downed, live power wires and tree 
branches blocking many streets. One bus was struck by 
a falling limb, causing minor damage to the vehicle, but 
luckily not injuring the driver. 

On the third day of the storm when downtown power 
was knocked out, Alma’s fire department set up a port- 
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able generator to keep dial-a-ride’s radio system on the 
air. Despite these hardships, calls for service were re- 
sponded to in 30 minutes to an hour even at the height 
of the emergency, Studley said. 

“We proved that public transportation in a small town 
is a very necessary thing,’’ Studley said. 


$5000 Available! 


The Regional Science Association has announced the 
Second Victoria Lapham Dissertation Award for research 
on the problem of measurement, valuation, and analysis 
of neighborhood effects. The award consists of a stipend 
of $5,000, plus tuition and fees, to enable a PhD candi- 
date to devote full time to his or her dissertation during 
1976-77. For additional information, write to David E. 
Boyce, Secretary, Regional Science Association, 3718 
Locust Walk, Philadelphia 19174. 


MAINTENANCE AND OPERATION 


The Drunken Driver: A profile 


Accident investigators for the U.S. Department of Trans- 
portation have compiled a scientific sketch of the person 
most likely to cause a fatal highway accident involving 
excessive drinking. 

Usually a 25- to 35-year-old male, this driver is a heavy 
or problem drinker who often prefers beer to other alco- 
holic beverages. He probably has a high school education 
and drives an older car. Single, separated, or divorced, he 
displays overly aggressive drinking habits and poses the 
greatest threat to highway safety during the early morn- 
ing hours on weekends. 

This “‘fatal driver’’ profile isa composite drawn from 
special in-depth investigations by the department's Na- 
tional Highway Traffic Safety Administration (NHTSA) 
of alcohol-related accidents in Boston, Baltimore, 
Albuquerque, and Oklahoma City. The profile is signifi- 
cant, the federal safety agency pointed out, because it 
verifies previous theories that were not based on factual 
accident data. 

NHTSA initiated a series of alcohol safety action proj- 
ects (ASAPs) in the 4 cities more than 3 years ago. These 
specific accident studies were designed to give a more ac- 
curate picture of the alcohol-accident problem, an idea 
of the effectiveness of such ASAP programs, and a better 
identification of the problem drinker most likely to be- 
come Involved in an alcohol-involved crash. 

Other drugs, used alone or in combination with alcohol, 
were prominent in these studies. The Boston study, for 
example, indicated that 39 percent of the fatal accidents 
examined involved alcohol directly, a combination of 
alcohol and other crugs, or other drugs alone. In this 


total, the investigators found that 26 percent of the acc 
dents involved alcohol alone, 9 percent alcohol plus 
marijuana, and 4 percent alcohol along with marijuana, 
barbiturates, and other drugs. 

Alcohol-related highway fatalities amounted to 45 
percent of 101 fatal accidents recorded before Boston (@ 
initiated an ASAP project, and dropped to 35 percent Gg 
161 fatal accidents during a 1-year period with an ASA 
project. The decline was registered, NHTSA emphasize 
at a time when the state of Massachusetts had lowered 
the drinking age from 21 to 18 years of age. The Bostog 
study also showed that 16 percent of surviving drivers § 
considered most responsible for a fatal accident admittay 
to being under the influence of marijuana at the time ot 
the crash. 

Drinking was cited as the primary cause of 42 perce 
of the fatal accidents analyzed in the Baltimore study, 
with excessive speed accounting for an additional 15 peje 
cent. Sixty-three percent of the fatally injured drivers, 
who were judged most responsible for the accident, had 
positive blood alcohol concentrations ranging from a lov 
of 0.07 percent to a high of 0.41 percent. The average 
reading of 0.20 percent, NHTSA said, was twice the lege 
limit recognized for a driving while intoxicated charge. 

In Albuquerque, NHTSA accident teams first studiec 
3,800 police reports of alcohol-involved accidents. Theyé 
found that 60 percent of these accidents occurred on 
weekends and 67 percent at night. Compared with the ff 
general driving accident population, drinking drivers well 
overinvolved in single-vehicle, lone-driver, rollover, run- 
off-the-road, and injury-producing collisions, the federal 
safety agency said. 


In Arizona 
Overheight Loss Reduced 


A novel detection and warning system has reduced dam- 
age from high trucks passing under an overpass on the 
Black Canyon Freeway in Phoenix, Arizona. Installed i 
December 1972, the warning sign alerts truck drivers 
when their vehicles exceed the 13-ft, 9-in. (4.19-m) 
clearance at Thomas Road in the southbound lanes. 
Clearance on the northbound side is 14 ft, 4 in. (4.37 m 
because of roadway configuration. 

Between 1970 and 1972, 7 overheight vehicles hit the 
overpass structure, causing almost $48,000 in damage to 
the bridge and an undetermined amount of damage to } 
the trucks. Since the $33,000 sign system was instalfed 
3 years ago, only one instance of major damage occurred 
In this accident, the driver failed to report to the police 
an estimated $8,300 damage to the overpass. Inspectors 
report numerous marks on the underside of the overpass 
indicating a dangerous ‘squeezing through” of trucks 
loaded above the minimum clearance. 

The value of the alerting system is growing with infla-| 
tion. Prior to 1972, girders were replaced twice. Two 
girders were damaged in 1963, costing $11,000 to replace 
In 1971, $33,000 was spent to install one new girder. A. 


DVERHEIGHT=TRUCK 
USE NEXTOEXIT: 


7 A tractor-trailer rig clears the low 
overpass on Interstate 17, the Black 
Canyon Freeway, in Phoenix, Arizona. 


2 This warning sign flashes on auto- 
matically when vehicles taller than the 
Thomas Road overpass clearance are 
detected at a point one mile before 
the overpass. 


4gle girder replacement today costs at least $75,000. 

A photoelectric sensor activates the sign which flashes: 
/ERHEIGHT TRUCK, USE NEXT EXIT, directing the 
‘iver to the off-ramp at Thomas Road. 

The number of sign activations averages about 8 a day, 
hough Arizona Department of Transportation engi- 
pers say that some of them are caused by foggy weather 
“Wynaling erroneous information or truck tarpaulins flap- 
ng in the breeze. 

Clearance standards for structures have changed during 
‘Hie years, and currently transportation department de- 
Waners specify an original minimum clearance of 16 ihe, 
bin. (4.98 m) on Interstate and primary highways. This 
llows for the later addition of a 4-in. (10-cm) overlay to 
Mie road surface, bringing the clearance to 16 ft (4.89 m). 
¥ Maximum legal height for vehicles in Arizona is emits 
Pin. (4.11 m). Owners of vehicles that strike state high- 
Hay structures are liable for damages. !n 1975, $177,538 
‘has collected for damage to state property along the 


“eghways. 
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Film on Tires and Skidding 
Produced in Netherlands 


A new film on tires and road surfaces, produced by the 
Institute for Road Safety Research in the Netherlands, 
has been made available to TRB through the courtesy of 
the State Road Laboratory. 

According to the Institute for Road Safety Research, 
the film deals with the aspects that are supposed to be of 
interest in causing accidents by skidding, such as the prop- 
erties of the tire and road surface, vehicle speed, and the 
tire tread depth. 

The characteristics of tires and road surfaces have 
been measured, and in the research tires and road surfaces 
have been chosen in such a way that these characteristics 
are specifically represented. With a special measuring 
trailer all combinations of the variables are tested. The 
conclusion is that it seems possible to express the longi- 
tudinal and lateral force coefficients as a relatively 
straightforward mathematical formula by means of a 
regression analysis based on these data. 

The film is available on loan from the Librarian, Trans- 
portation Research Board, 2101 Constitution Avenue, 
N.W., Washington, D.C. 20418. 


“WWrong-Way” Drivers Recorded 
on Video Tape 


A wrong-way car stop installed on an exit ramp of 
Georgia's Interstate 285 is being evaluated by the 
Georgia Department of Transportation as part of a re- 
search assistance project. The car stop device has spring- 
loaded flappers that collapse flush with the pavement 
when struck by vehicles exiting the freeway, but remain 
upright and create a 4-in. (10-cm) bump when hit by 
wrong-way vehicles. 

Time-lapse video tapes covering 32 days and 17 nights 
of operation have been made using the department's 
video tape television monitoring equipment. Tapes were 
made during the day to observe any unusual behavior of 
motorists exiting the freeway as they cross the device 
and during the night to observe wrong-way movements. 
During the 17 nights of taping a total of 6 wrong-way 
movements were observed, and one of these proceeded 
past the device and out of view of the camera. 

Another part of the evaluation is concerned with traf- 
fic counts for the exit ramps and nearby surface streets. 
Counts were made before and after activation of the de- | 
vice to determine any effects that it has on traffic pat- 
terns. Also scheduled are determination of the durability 
and maintenance requirements of the device and inter- 
views with the motorists using the ramps. 

Researchers also intend to determine, from a limited 
investigation, the extent and location of accidents caused 
by wrong-way driving in Atlanta and the state of the art 
of wrong-way entry prevention devices and techniques. 
Evaluation will be completed in May 1976. 
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freeways in cities.’’ Such a barrier would be constructed) 
of materials that would blend in aesthetically with the 
environment. f 

The Andover research project is being carried out un 
der a contract awarded to Cambridge Collaborative, Inc 
of Cambridge. 


NCHRP Report Ranks Worth of 
Highway Safety Improvements | 
Although procedures for evaluating the effectiveness of 
highway safety programs have been documented by a 
number of research reports, the methods recommended 
in these publications have not received widespread appli+ 
cation. With a view to remedying this situation, NCHRP) 
entered into a contract with Roy Jorgensen Associates 
of Gaithersburg, Maryland, to develop a synthesis of 
existing methodology and present it in a form both com: 
prehensible to potential users and capable of implemente 
tion. Thus, this project was initiated to produce a single 
Barrier Tested for document for guiding technical staffs in appropriate pro 
Cutting Highway Noise cedures for program evaluation, ensuring that results 
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A temporary experimental plywood barrier measuring 
100 ft long (30 m) and 16 ft high (4.9 m), equipped with 
microphones to measure vehicular sound levels on either 
side, has been built along Interstate 93 in Andover, 
Massachusetts, by the U.S. Department of Transportation. 

Personnel from the department's Transportation Sys- 
tems Center in Cambridge, Massachusetts, are collecting 
base-line statistical data to assess the performance of bar- 
riers as a means of reducing noise caused by heavy vehic- 
ular traffic. The noise pollution study, which was in- 
augurated in December, is being conducted by a research 
team that is measuring the difference in decibel counts at 
various fence heights. 

The director of the project, Edward Rickley, notes a 
significant reduction in the noise level behind the barrier. 
Final results will produce data on noise in various seasons 
of the year and also the effect of vegetational changes 
that occur throughout the year. 

According to Rickley, ’’A barrier could make life a 

16 lot easier for the people whose windows are next to the 
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ained by using the methodology could be implemented 
yy the decision makers establishing budgets and priorities 
pr future programs. 
This report has now been published by the Board in 
e form of NCHRP Report 162, Methods for Evaluating 
Wighway Safety Improvements. The report will be of 
pecial interest to highway agency administrators and 
hers charged with managing highway safety programs 
: well as to technical staff personnel in safety and traffic 
gineering fields who are concerned with developing ef- 
ective solutions to highway safety problems. The report 
,§tructured in 2 parts. One is a self-contained user- 
riented manual that presents a comprehensive method- 
logy for evaluating highway safety programs. The other 
Bart is a description of the various research procedures 
at led to the development of the manual, supported by 
fppendixes that describe the safety-related procedures 
ployed by many highway organizations at the time 
j is study was made. Together, the 2 parts meet a prime 
Hbjective of the project, which was to produce a single- 
Folume compendium of procedures that would eliminate 
; e need for multiple reference sources of material perti- 
Bent to program evaluations. 
The approach to the project by the Roy Jorgensen re- 
march team was to develop an evaluation system after 
‘rst making a review of current state and other public 
mgency practices, then test the proposed methodology by 
saving it reviewed by selected potential users, and finally 
fine the methodology as needed within the 6-step frame- 
ork of the manual that evolved. The research team de- 
keloped a model system to ensure that evaluations are 
ade in their proper context and with the best informa- 
Hion available. The model consists of 6 elements, as 
Hollows: 


|. Identifying hazardous locations, 

*. Selecting alternative improvements, 

». Evaluating alternative improvements, 

.. Programming and implementing improvements, 
. Evaluating implemented improvements, and 

». Evaluating the highway safety program. 


A library search was initially conducted to identify the 
urrent highway safety improvement evaluation practices. 
m addition, a questionnaire was sent to 86 highway agen- 
ies to identify their current practices and any recently 
Neveloped methods. All potentially applicable techniques 
were classified as basic, advanced, or complementary. The 
sasis techniques were analyzed to determine which should 
1e included in the user’s manual. In the case of dupli- 
kate techniques (different methods that achieve identical 
kesults), the simpler or more commonly used technique 
-; included in the user’s manual. The alternative basis 
kechniques as well as the advanced and complementary 
chniques are contained in the appendixes to NCHRP 
Report 162. 
The user’s manual has been field tested in selected 
aighway safety agencies to ensure its usefulness and 


seadability. 


NCHRP Report 162 costs $7.40 and is available from 
the Publications Office of the Transportation Research 
Board. 


Geotechnical Information: 
How to Get It and Use It 


State highway and transportation agencies universally 
recognize the need for the application of geotechnical in- 
formation in the processes of route selection, design, and 
construction of transportation facilities. The informa- 
tion is used in all stages of project development, inclusive 
of corridor studies, route selection, preliminary and final 
design, advertising and bidding, and construction. 

The extent of use varies widely among agencies. Wide 
variations also exist in the status and structures of the 
organizations that are assigned the responsibility for 
gathering and using geotechnical information. These 
variations are spelled out in a new publication from 
NCHRP. Synthesis of Highway Practice 33, Acquisition 
and Use of Geotechnical Information, costs $4 and may 
be obtained from the Transportation Research Board. 
The report contains a wealth of information assembled 
from many state highway and transportation agencies, 
contractor associations, and contractors. The report is 
intended to provide sufficient information on existing 
practices to allow comparison by highway and transpor- 
tation agencies of their geotechnical information gather- 
ing and use practices with those of others to determine 
whether they are taking full advantage of the possibilities 
available to them. 

Variations in methods of presenting information ob- 
tained in geotechnical investigations reflect in some way 
the general philosophy of the agency regarding the pur- 
pose of such investigations. The predominant tendency 
is to direct the geotechnical investigation program toward 
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acquisition of information required for project design. 
This information is then fashioned in a format suitable 
for geotechnical engineering study and design and used 
again as the official geotechnical investigation informa- 
tion at the time of bidding. 

Some agencies prefer to show only the borings plotted 
to an elevation grid with appropriate symbolic legend or 
material call-out; others do not hesitate to show delinea- 
tion of interpreted soil-rock stratification. A few agencies 
do not include any geotechnical investigation information 
in the plans, but make the boring logs available. Within 
the last few years several agencies have reoriented their 
programs to obtain and present information more useful 
to the bidder, while providing what is required for proj- 
ect design as well. 

Regardless of format, most agencies employ a standard 
disclaimer, which is intended to relieve the agency of any 
responsibility regarding accuracy or completeness of in- 
formation and which notes particularly that site condi- 
tions at the time of construction may not be the same as 
noted. A majority of bidders or construction contrac- 
tors, where time permits, conduct independent geotech- 
nical investigations before bidding. Some bidders will 
continue to do this; however, many would curtail or elim- 
inate this added expense if the information included by 
agencies in the plans or made available in another format 
before bidding provided more of the type of information 
the bidder believes is needed in estimating the costs of 
performing the work. 

“Even a well-planned geotechnical investigation may 
not produce readily apparent benefits; however, a poor 
one can spell disaster,’ comments the report. 

Synthesis 33 is recommended to soils engineers, mate- 
rials engineers, design engineers, construction engineers, 
and others involved in the acquisition and use of geotech- 
nical information in route selection, design, and construc- 
tion of transportation facilities. Information is presented 
on current practice in matters such as planning, conduct- 
ing, and presenting information from geotechnical inves- 
tigations; equipment, procedures, and selection of sam- 
pling locations for geotechnical investigations; and struc- 
turing and positioning within the agency framework of 
the organization that must acquire and use geotechnical 
information. Standard sampling and testing procedures 
available from textbooks and published standards are not 
included. 


Reducing Traffic Hazards 
During Highway Maintenance 


Highway maintenance operations on a pavement under 
traffic can be dangerous not only to the work force, but 
also to the drivers and passengers in vehicles using the road. 
In many cases, the cost of providing traffic control sys- 
tems and signs represents the most expensive part of the 
maintenance activity. By reducing the amount of time 


needed to carry out a given maintenance project, the 
duration of the hazard is also reduced, and the costs cut 9 
significantly as well. 

A comprehensive study of the situation shows that | 
maintenance time can be reduced as much as 48 percent } 
by using present technology. The consulting engineering” 
firm of Byrd, Tallamy, MacDonald and Lewis conducted} 
the investigation under an NCHRP contract. Findings of 
the study have now been published as NCHRP Report 
161, Techniques for Reducing Roadway Occupancy Dury 
ing Routine Maintenance Activity. The prime objective i 
of the study was to reduce the time that the roadway is |) 
occupied by maintenance crews during bridge deck re- 
pairs, pavement patching, crack and joint sealing, and 
mudjacking. 

Several techniques using new or modified materials 
and equipment were found to be sufficiently promising 
to merit consideration. These include rapid-curing ep- 
oxies and regulated set cements, precast concrete slabs § 
for partial-depth and full-depth pavement repair, prefab- if 
ricated surface patches for asphalt pavements, large- 
diameter cutting wheels for concrete cutting, percussive 
cutting heads for partial-depth, predimensioned concrete 
cutting, large-diameter cylindrical saws designed for cut- i 
ting concrete, and horizontal pressure-grouting equipme 
for underslab base restoration and slab leveling. 

Even more potential was discovered in the use of plan4 
ning and management tools, such as structuring mainte- 
nance procedures by activities, tasks, and techniques; 
using time-lapse photography for data collection and 
analysis; developing standard time data for maintenance 
tasks; and preplanning activities for minimum occupancy 
time using crew balance charts with standard time data 
to optimize the selection and sequencing of alternative 
techniques. 

Roadway occupancy time could also be reduced by 
better management of the entire maintenance activity. 
Major opportunities were seen in the selection of mainte-§ 
nance techniques best suited to carrying out the activity, } 
the organization of the activity by task with personnel 
assignments and scheduling preplanned and designated, 
the job-site supervision and control, and the equipment 
selection, readiness, and reliability. 

For the purposes of the study, the researchers divided 
roadway occupancy time into 4 categories: traffic-controk 
time, delay time, work time, and cure time. Traffic-control 
time was observed to be the least variable of all occupancy 
time categories. Elimination of delay time would have 
resulted in major reductions in occupancy time observgd 
during the study. Cure time frequently represented a 
major percentage of total occupancy time. Work time 
was analyzed to determine the person-hours that were 
being invested in productive work. Nonproductive | 
person-hours were divided into avoidable and unavoid- _ 
able nonproductive person-hours. 

Standard time data can be used to predict the length 
of time required to perform a given amount of work 
using a specific technique. The majority of the standard 
times established during the study was for techniques that 


NCHRP Report 161 costs $4.40 and may be obtained 
from the Transportation Research Board. 


esearch on Detroit's Lodge Freeway 
o Be Summarized for NCHRP 


he John C. Lodge Freeway in Detroit has been the 
oroving ground for several years for various methods of 
traffic surveillance and control. The Texas Transporta- 
tion Institute carried out a research program there for 
NCHRP almost 10 years ago, and the Lodge Freeway is 
urrently the subject of another NCHRP project. 
NCHRP has awarded a $10,375 contract to Washing- 
ton, D.C., consultant Asriel Taragin to prepare a report 
HSuUMMarizing the main findings of freeway surveillance 
and control research on the Lodge Freeway. The report 
pill describe the history and technical activities of the 
i esearch conducted by the state of Michigan and under 
r CHRP Projects 20-3 and 20-3A. In addition, the report 
will describe the combined efforts and funding by a num- 
nber of states when the freeway was designated the Na- 
tional Proving Ground Project. 
| Practical measures for increasing operational efficiency 
“by judicious application of traffic surveillance, commu- 
nication, and control are the main goals of the freeway 
estudy. Among the topics that have been selected for 
Bstudy in the past few years are detection of capacity- 
ireducing incidents, improved ramp control techniques 
sand environmental effects, freeway-frontage road infor- 
mational systems, traffic routing within the freeway cor- 
‘ridor, and freeway operations. 

In preparing the report, the consultant will consider 
pobjectives, planning, organization, personnel, equipment 
i installations, data obtained and the analyses performed, 
sand cost data for equipment, installation, and operation. 
The draft report is expected to be completed by late July 
1976. The research project is designated NCHRP Proj- 
pect 20-3C. 


Studded Tires: 
!Pros and Cons 


i Almost from the time of their introduction more than a 
decade ago, studded tires have been a subject of contro- 
}versy. They have received wide acceptance from highway 
} users, who have seen in them a potential for improving 


Their popularity is attested to by the rapid increase in 

t sales that took place after they were placed on sale. Pri- 
mary opposition has come from highway and transporta- 
tion officials who have been concerned that the cost to 

‘the taxpayer of repairing the damage that studded tires 


} mobility and safety in travel on icy and snowy pavements. 


do to pavements is not reasonably related to the benefits 
that accrue from their use. 

A new publication from NCHRP presents the known 
facts about studded tires and points out areas of inade- 
quate or missing information. Although a few conclu- 
sions are offered where adequate support appears to 
make this justified, Synthesis of Highway Practice 32, 
Effects of Studded Tires, is not intended to suggest a 
resolution to the controversy. 

To develop the report, researchers analyzed available in- 
formation from many highway departments, stud manufac- 
turers, safety research organizations, police agencies, and 
others who have knowledge of the use and effects of 
studded tires. An advisory panel of experts was estab- 
lished to guide the researchers in organizing and evalu- 
ating the collected data and to review the final report. 

Studded tires were first introduced in the United 
States in 1963, and their use increased rapidly as state 
laws were changed to permit them on highways. How- 
ever, as the damaging effects of studs on pavements be- 
came known, many states restricted or prohibited the use 
of studded tires. 

The original (first generation) tire studs consisted of a 
tungsten carbide pin in a jacket held in the tread rubber 
by a flange. Newer studs are similar in design but smaller 
and lighter, and the carbide tip is tapered so that it moves 
back into the jacket to maintain controlled protrusion of 
the tip. Current tire designs receive and hold the studs 
better and with greater stability. All types of studded 
snow tires show consistently better traction on ice than 
unstudded snow tires. Cars equipped with studded tires 
lose traction ability on wet concrete pavements, however. 

Field studies as early as 1965 showed pavement wear 
from studded tires. These studies also showed that the 
wear was greater on bituminous pavements than on con- 
crete pavements. Later laboratory studies on circular test 
tracks and field measurement of actual pavement wear 
confirmed the earlier findings and gave quantitative 
values to wear rates in terms of inches of wear per million 
studded tire passes. |t was also shown that when studs 
were banned pavement surface wear became negligible. 

The report also discusses the problems caused by hy- 
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droplaning by automobiles on wet pavements where ruts 
caused by studded tires fill with water or where anti- 
hydroplaning grooves have been worn away by the studs. 
Some general conclusions can be made. 


1. First-Generation studs provide improvement in ve- 
hicle stopping ability, traction, and control in transient 
maneuvers on ice. They also cause undesirable and ex- 
pensive pavement wear when used by a large number of 
motorists in a given area. 

2. Second-Generation controlled-protrusion studs 
have reduced effectiveness compared to the earlier studs. 
They also have lower pavement wear rates, although still 
much greater than unstudded tires. 

3. Studies of safety performance of vehicles equipped 
with studded tires have been inconclusive. There is little 
evidence of reduction of accidents from studded tire use 
or increased accidents from a studded tire ban. 

4. Although little assessment has been made of the 
degrees and effects of the hazards created by studded 
tires, concern has been expressed about hydroplaning, 
splash, loss of pavement markings, vehicle displacement, 
noise and vibration, and loss of skid-resistant surfacing 
and grooving. 


On one hand, the highway user wants mobility and 
safety under adverse winter weather conditions; on the 
other hand, the highway user also wants a safe, well- 
maintained pavement where there is no ice or snow on 
the road. The fundamental question is whether both of 
these objectives can be achieved in a practical, economi- 
cally feasible way, and specifically with the use of studded 
tires. 

Synthesis of Highway Practice 32 costs $4 and is 
available from the Transportation Research Board. 


Guidelines Published for 
The “’No-Build’’ Alternative 


At the conclusion of Phase 1 of NCHRP Project 8-11, 
Social, Economic and Environmental Consequences of 
Not Constructing a Transportation Facility, preliminary 
guidelines have been published that constitute a section 
of a 2-part interim report by David A. Crane and Part- 
ners. The guidelines are designed to assist transportation 
planners and engineers in the evaluation of transporta- 
tion projects. The focus is on defining realistic alterna- 
tives to constructing transportation facilities and apply- 
ing available methodologies for their evaluation within a 
common and rigorous evaluation framework. The option 
of not constructing a transportation facility (NCTF al- 
ternative) is a choice that, by law, must be assessed in 
comparison to proposed major action projects. The 
guidelines address the following aspects of NCTE alterna- 
tives: 


1. Definition of NCTF alternatives. A general theory 


of how NCTE alternatives are defined is introduced and } 
definitional guidelines are provided for a range of project 
types. 

2. Analysis and prediction of NCTF effects. General 
problems in the prediction of NCTF effects are sum- 
marized, and specific techniques and measurement units j 
are recommended for social, economic, environmental, 
and transportation categories of impact. Discussion on 
any individual category of impact is necessarily brief. 
Therefore, the guidelines have been designed to be used 
in tandem with Appendixes A, B, and C in Part 2 of the 
interim report, which includes discussion of methodol- 
ogies and NCTF case illustrations, for social, economic, 
and environmental impacts respectively. 

3. NCTF and plan evaluation. Techniques for com- 
paring NCTF alternatives with other “build’’ alternatives 9} 
or with an analytic base-line alternative are presented. 


The guidelines are preliminary and are intended to be 
reviewed by a wide range of user agencies during phase 2 } 
of the research. Phase 2 objectives call for field testing 
the guidelines with user agencies and modifying the . 
guidelines based on that experience. Second, new meth- § 
odologies, developed from the ongoing research of others# 
will be tested and the guidelines modified as appropriate. # 

Parts 1 and 2 are available at a cost of $9.50 from the ff 
Transportation Research Board. Please make check or 
money order payable to the Transportation Research 
Board. Copies will not be sent without prepayment. 


INDUSTRIAL 


A Cooperative Project 
Experimental Overlay in Georgia 


A 1-mile (1.6-km) stretch of one of the nation’s most 
heavily traveled highways has become the testing area for}] 
several resurfacing methods, thanks to the cooperation off 
the Georgia Department of Transportation, the Portland 
Cement Association, the American Concrete Paving As- 
sociation, and a number of contractors and material sup- | 
pliers. 

It has been estimated that nearly 200,000 miles 
(320 000 km) of roadway in the United States will re- 
quire overlays in the next 10 years. The test project, |O- 
cated in the southbound lane of Interstate 85, about 30 
miles (48 km) north of Atlanta, along with others in 
various parts of the country, will help provide informa- 
tion on the performance of continuously reinforced con- 
crete pavement (CRCP) overlays. 

Each experimental section of the Atlanta overlay is 
1,300 ft (390 m) long. Three of the 4 types of overlay 
feature continuous reinforcement with steel, in addition 
to a section of plain concrete, 6 in. (14.7 cm) thick, with | 
dowel joints. The others include a section of 3-in. (7.6 | 


em) thick CRCP reinforced with welded deformed wire 
fabric and a 6-in. (14.7-cm) thick overlay and a 4%-in. 
(11.4-cm) thick overlay, both reinforced with bars. 

CRCP overlays are a relatively new concept, although 
Econtinuously reinforced pavement for new construction 
hot heavily traveled roads has been used for many years. 

“This is a research project. We need more data,” says 

yndald C. Ethridge, state highway design engineer with 
‘tthe Georgia Department of Transportation, which has 
been a leader in researching overlays. Several experi- 
mental projects have been conducted previously in the 
estate. 

Harold Halm, executive director of the American Con- 

crete Paving Association, which was instrumental in initi- 
sating the project, explained, ‘‘The Georgia highway peo- 
ple, like others, are concerned with the faulting they are 
»experiencing on Interstate highways. Although a pave- 
ment such as I-85 might be only 10 to 12 years old, it 

| has had 25 years worth of traffic.” 

Five contractors who pave in Georgia and materials 
suppliers agreed to donate materials and labor or provide 
; them at cost. The welded deformed wire fabric was sup- 
‘plied by the local distributor for U.S. Steel, manufacturer 

of the product. Ted Hugensmith, president of the distrib- 
uting company, and officials of U.S. Steel believe that 
the fabric is the most efficient reinforcing material for 
the miles of overlays that will be needed in the future. 

“We felt it important to participate in this experiment 

because we believe that CRCP overlays, with their high 
quality and longer life, could be a solution to the prob- 
lem of deteriorating highways,”’ Hugensmith said. Noting 
that a need exists for thin overlays that will stand up to 
traffic, he cited areas of the country where highways are 
deteriorating and need overlays but where a problem 


1 Mats of wire fabric 32 ft long await 
placement on the 1-mile experimental 
overlay stretch of Interstate 85. 


2 Aconcrete spreader applies con- 
crete over welded deformed wire 

fabric on 1 of 4 test sections of con- 
crete overlay near Atlanta, Georgia. 


could be created with truck clearance of bridges if the 
old pavement is raised significantly. ‘If you have to 

build up the highway to the point where some trucks 
can’t clear bridges, you've got real problems,” he said. 

The basic design for each section, including the con- 
crete thicknesses, was developed by Georgia Department 
of Transportation with input from ACPA technicians. 

All three CRCP sections in the experiment contain ap- 
proximately 0.6 percent of steel by area. To achieve that 
in the 3-in. (7.6-cm) thick section, a fabric style was se- 
lected with 4 x 12-in. (10 x 30-cm) spacing and wire 

sizes of D7.2 x D4. Concrete was poured over 32-ft 
(9.6-m) long mats of the fabric, placed over the old pave- 
ment three mats wide. 

The mats were lapped 24 in. (61 cm) at the transverse 
joints of the old pavement and were supported on slab 
bolsters 1% in. (3.8 cm) above the old surface. An at- 
tempt was made to break the bond between the old pave- 
ment and the overlay by applying a wax-based curing 
compound. It is hoped that this will reduce reflective 
cracking. 

Halm estimates that a CRCP overlay could last as long 
as 20 years. That estimate can only be confirmed with 
time, but the Atlanta experiment will surely add to the 
bank of information that will soon provide some solu- 
tions to the problem of deteriorating highways. 21 


Bridge deck forms near the main 
bridge girders. 


Steel Deck Forms Found Reusable 
After 17 Years Service on Bridge 


Permanent steel bridge deck forms used during the con- 
struction of twin bridges over New York State’s Mohawk 
River 17 years ago were found to be in excellent condi- 
tion recently despite continued exposure to water and 
corrosive salts and were called into service again by the 
New York State Department of Transportation when 
deck sections had to be replaced. Where portions of the 
main deck were removed to facilitate replacement of the 
deteriorated joints, the forms were still in good enough 
condition to support new concrete pourings. 

The twin bridge involved in this work is typical of the 
bridges built in New York State as part of the Interstate 


system. It carries the Adirondack Northway over the 
river north of Albany, and is of suspended arch construc- 
tion. The single span carries three lanes of traffic in 
either direction, and is 773 ft (232 m) long. Each deck 
of the twin bridge consists of a 7-in. (17.8-cm) thick re- 
inforced concrete deck slab and a 4-in. (10-cm) wearing 
course. 

The original design specifications called for permanen 
galvanized steel bridge deck forms. Once the bridges 
were completed, maintenance included the installation o 
improved steel bridge railings, periodic repairs to the 
roadway surface, and routine painting of steelwork. 

By 1974, however, the concrete wearing course had 
been patched in several areas and was so badly cracked 
that replacement was necessary. In addition, the deck 
joints had begun to leak, permitting water and deicing 
salts to pass through and reach the supporting members. 
The Department of Transportation then decided to re- 
place the wearing course with one of asphalt concrete an 
to incorporate a waterproofing membrane consisting of 
an asphalt-asbestos mix and preformed sheets to prevent 
water and salt from affecting the slab. 

Inspected at the time of the repair work, the forms 
were found to be in excellent condition. Some rusting 
was found adjacent to the deck joints and at other isolate 
spots where water and deicing salts had reached them. 
However, such areas represented less than 5 percent of 
the total area of the forms, and no rusting was observed 
on the remaining 95 percent, according to Department of 
Transportation officials. 

Where replacement of joints required removal of the 
main deck down to the forms, these galvanized steel 
forms were found to be strong enough to support pouring 
of new concrete even when they were directly beneath 
faulty joints. Where the permanent forms were weakened 
they were readily patched with sheet steel. In addition 
to replacing the joints, crews painted all steel supporting 
members beneath the deck and coated certain members 
exposed to water and salt from the roadway with a coal- 
tar epoxy primer. The rehabilitation took 6 months, with 
alternate directions being closed except during the heavy 
tourist season in July and August. 


hak. The twin bridges across 

fi ee 

aN _ the Mohawk River on 
eR ¥ /nterstate 87 north of 


ve Albany, New York. 


The New York transportation department specifies 
permanent steel forms for bridges that are over water- 
ways, busy highways, railways, power lines, or in situa- 
ions where the elevated highway is more than 25 ft (7.5 
) above the ground. Unlike removable wooden forms, 
he steel versions do not have to be taken down after 

} onstruction. OSHA regulations as well as state laws 

' equire safety nets and other precautions when wooden 
orms are built or removed, adding substantially to the 
Hicost. 

According to a recent report from the Department of 
Civil Engineering of Pennsylvania State University, the 
use Of permanent steel bridge deck forms is widespread 
in the eastern states and growing in others. Research in- 
idicates that permanent steel bridge forms can also reduce 
ransverse cracking by as much as 50 percent, with a cor- 
responding reduction in spalling. 
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onversion of Railroad Tracks 
o Busways Urged in British Study 


UConverting the entire rail network in Britain to busways 
“by taking up the tracks and surfacing the right-of-way 
mcould save the nation between $2,000 and $4,000 million 
Ea year and cut fatality rates by more than 1,200 lives 
vearly. 

These findings have been released as a result of a study 
Hoy Peter Hall and Edward Smith of Reading University’s 
Department of Geography. The study, commissioned by 
ithe U.K. Department of the Environment, looked in de- 
tail at the possible conversion of 6 railway lines forming 
part of England’s Eastern Region and covering a wide 
ange of traffic conditions from rural branch lines to one 
hot the most heavily used commuter systems in the world. 
In each of these 6 cases, the report finds that the com- 

munity would benefit from replacing trains with buses 
kand trucks. Conversion of the rail track to a road would 
be justified anywhere except alongside limited access 
ections of the A12 Motorway. Conversion of all 6 lines 
ould save the community about $60 million a year at 
(1973 prices. Almost half of this benefit would come 
From converting the main line from London’s Liverpool 
Street Station to Harwich and Southend on England’s 
scast coast, creating a dual 2-lane motorway for part of 
Kthe distance. In every case the most important savings 
xcame from the cost of operation that was lower than for 
rains and from the benefits of allowing some private 
utomobile traffic on the system. Buses are cheaper to 
1perate than trains because of their much lower initial 
Dost, and because they use less labor per passenger mile. 
Private automobiles can be diverted from the ordinary 
street system to share the busways up to the point where 
ithey would start to cause congestion, thus easing conges- 


tion and reducing accidents on the existing streets as 
well as reducing pollution there, 

The study shows that it is still cheaper to the commu- 
nity to convert railways to busways even if some of the 
basic assumptions are drastically altered. For instance, 
even if the conversion costs were much higher than 
originally estimated, the conversion would still be justi- 
fied. In the case of the Liverpool Street line, construc- 
tion costs would need to be more than 2,600 percent 
greater for the benefits to disappear. Similarly, the con- 
version is still worthwhile even if no private traffic is al- 
lowed to use the busways. 

In cost-benefit analysis it is usual to express the bene- 
fit as a rate of return on investment. The yearly rate of 
return on busway conversion varied from 30 to 60 per- 
cent on the 3 rural lines studied and from 210 percent to 
infinity (no investment required) for the 2 London branch 
lines and the Liverpool Street main-line system. One rea- 
son for this higher return in urban areas is the value of 
surplus property that can be sold. Another is the high 
rate of benefit to private vehicles in diverting from con- 
gested urban roads. 

On the Liverpool Street main line, buses in the peak 
hour would operate on a 7-sec headway, leaving as soon 
as they were full and guaranteeing every passenger a seat. 
Though this density of service might seem unusual, the 
authors point out that it is achieved every working day 
on the approaches to the Port Authority bus terminal in 
New York City. On the outlying sections of the proposed 
motorway buses will need, even during peak hours, only 
a fifth of the road capacity. 

The authors recommend the immediate conversion of 
the 6 lines studied as well as a detailed study of the re- 
maining British Railways network. The report, entitled 
Better Use of Rail Ways, may be obtained from Geograph- 
ical Papers, Department of Geography, University of 
Reading, Whiteknights, Reading, England RG6 2AB. 
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Environmental Research 
Needed to Preserve Highways, 
Says Charles R. Anderson, 
Maryland Landscape Expert 


‘In the decade ahead, it appears that we will build fewer 
highways on new locations. We must, therefore, take 
care of our present system. Environmental compatibility 
will play an important part in the care of our existing 
highways and will largely determine where we build new 
highways and whether we build them at all. Therefore, 
environmental research should continue at an accelerated 
pace.”” 

Charles R. Anderson, chief of the Bureau of Landscape 
Architecture in the Maryland Department of Transporta- 
tion, has a wide range of experience in environmental 
topics and roadside development. His interest in the area 
began in his native New Jersey, when at the age of 13 he 
embarked on a 4-year apprenticeship in a neighbor's land- 
scape contracting business while attending high school. 

His love affair with nature was interrupted by service 
in the Navy during World War II. Enlisting at the age of 
17, Anderson served in the South Pacific, the Philippines, 
China, and Japan. Upon returning to civilian life, he 
worked in landscape and highway construction while at- 
tending Rutgers University and the Long Island Agricul- 
tural and Technical Institute. Before being recalled into 
the Navy during the Korean conflict, he had completed 
his studies in landscape design. The day after his dis- 
charge from the Navy, Anderson got married—a union 
that has resulted in 5 children. 

In 1952, he was hired by the New Jersey Highway 
Authority to supervise landscape construction during the 
building of the Garden State Parkway, a project that he 
remembers with affection and pride. When the Parkway 
was completed in 1955, he went to work in the New York 
City offices of landscape architecture consultant Alfred 
Geiffert, Jr. During his 3 years with the firm, he gained 
considerable landscape architectural design experience on 
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highways, college campuses, high-rise housing sites, and 
many other projects. 

With the advent of the Interstate highway program, 
Anderson was chosen by the Maryland State Roads Com- § 
mission to head and expand its landscape program. He 
started with a staff consisting of 1 landscape engineer. 
Three years later in 1961 his duties were given section 
status; and in 1965, the Bureau of Landscape Architec- 
ture was created, and Anderson assumed his current 
position and title. 

In 1974 the bureau was responsible for all the natural 
aspects of highway planning and development including 
aesthetics, air quality, noise attenuation, water quality, 
wildlife, and other aspects of ecology. In the summer of 
1975, the bureau was elevated to major status in the high- 
way administration. The staff includes 30 professionals 
in landscape architecture, horticulture, agronomy, noise 
attenuation, air quality, ecology, wildlife biology, and 
hydrology. The Environmental Section is involved in en- 
vironmental impact studies during highway planning and 
design, and the Design Section assists in environmental 
mitigation measures and also designs rest areas, overlooks, 
landscape plantings, noise control and visual enhancement}, 
projects, and multiple-use and joint-development projects. fi, 
The Technical Services Section is responsible for the con- fi 
struction, maintenance, and agronomic activities of the 
bureau, 

Anderson is a past member of the AASHTO Roadside 4} 
Development Committee and serves currently on the Task#} 
Force for Environment of the AASHTO Subcommittee 
on Design. He was chairman of the Highway Research 
Board’s Committee on Roadside Development and also a 
member of the HRB Department of Design from 1964 
until 1970, the period during which the committee pre- 
pared and published the report, Art and Science of Road- }\ 
side Development. He has been secretary of the TRB 
Committee on Roadside Environment since 1970, has 
served on several NCHRP advisory panels, and is currently | 
chairman of the Advisory Panel on Erosion Contro! Dur- 
ing Highway Construction (Project 16-3). 


Anderson was chairman of the Maryland Scenic Beauty 
ommission from 1965 to 1967 and has been a trustee 
nd officer of the Maryland Environmental Trust for 
Imost 10 years. A member of the American Society of 
andscape Architects and a registered Professional Land- 
cape Architect in the state of Maryland, Anderson has 
ritten many papers and presented them at seminars and 
eetings throughout the country. 

“Research and landscape architecture complement 
ne another,’’ he says. ‘’Landscape architecture requires 
ntinuous creative talent, and research stimulates one’s 
imagination. | have been interested in research for many 
ears and believe that it has kept me young at heart in 
y field. The search for answers keeps me abreast of the 
latest developments.” 


Efficiency Seen 
Key To Survival by 
ATA’S Highway 
Engineer R. A. Lill 


Richard A. Lill, highway engineer for the American 
Trucking Associations, Inc., has made a career of provid- 
ing highway engineering counsel to the organized truck- 
ing industry of the United States, a statement that may 
appear to be a contradiction in terms, since the trucking 
industry has no highway engineering function and no 
direct input into highway engineering technology per se. 

A little examination reveals, however, that highway 
engineering and trucking have many interrelated parts. 
Some are highly controversial. These relations and these 
controversies explain the existence of an ATA highway 
engineering counsel and have shaped Lill’s engineering 
posture and philosophy. 

Controversy, in Lill’s view, thrives best when the hard, 
real facts are lacking, and assumptions sometimes tend to 
become the basis for important recommendations. Thus, 
throughout his entire association with the trucking in- 
Justry, the continuing need for ever better highway en- 
Jineering information has been uppermost in his mind. 
To the maximum extent possible, he has participated in, 
‘eviewed, and used research findings to provide the high- 
way engineering base the trucking industry needs. 


Lill has been a key part of the ATA organization for 
24 years. After graduation from Kansas State University 
and 3 years with the Kansas Highway Commission, he 
became an ATA engineer-observer at the WASHO Road 
Test in Malad, Idaho. Throughout this experiment and 
in the report-writing period, he worked closely with the 
staff of HRB in collecting, compiling, and reviewing the 
data. Lill represented ATA as an observer on the AASHO 
Road Test in Illinois, later serving on the advisory com- 
mittee during the final test stages and the report-writing 
phase. 

The release of the final AASHO Road Test reports 
introduced new dimensions into the turbulent highway- 
truck arena. With the benefit of the knowledge obtained 
in his close observation of the road tests, Lill has been 
able to alert the trucking industry to the problems as- 
sociated with building modern highways. At the same 
time, he feels that he has helped highway engineers ap- 
preciate the necessity of designing and building highways 
capable of meeting the challenge of today’s and tomor- 
row’s transportation needs. 

Shortly after the final AASHO Road Test reports 
were made public, the U.S. Bureau of Public Roads pub- 
lished the report Maximum Desirable Dimensions and 
Weights of Vehicles Operated on the Federal-Aid Systems 
and the supplementary report Highway Cost Allocation 
Study. These same issues faced the trucking industry in 
1952 when Lill joined ATA, are major issues today, and 
will continue to be major issues in the future, for goods 
movement by highway will undoubtedly grow. 

“Fortunately, although the controversial nature of 
truck size and weight and truck taxes remains, the factual 
deficiencies that have fueled the controversy are being 
noticeably diminished,” says Lill. ‘‘A great deal of re- 
search during the years has narrowed the information 
gap. Important parameters have been more clearly de- 
fined, and resulting analyses can be conducted with more 
confidence. ”’ 

In retrospect, the 24 years Lill has spent with ATA 
have encompassed an unprecedented revolution in eco- 
nomic growth, highway development, highway research, 
and trucking in the United States. Although his part as a 
small cog in this mammoth machine is hard to define, the 
role has been challenging and rewarding. 

“No one can accurately say just what is responsible 
for the growth of highway goods transportation in this 
country. It is certain, however, that the entire economy 
of the United States is heavily dependent on highways 
and highway transportation, and that the nation’s well- 
being will respond to continued efficiency and develop- 
ment of the system.” 

Just as certain is the fact that Lill is proud to be a 
part of the best transportation system the world has ever 
known. “‘It is satisfying to know,” he says, “‘that high- 
ways and trucking can provide the opportunity for eco- 
nomic development in geographically isolated regions 
and that captive transportation markets no longer exist. 
It is comforting to realize that competition thrives in 
transportation, and efficiency is the key to survival.” 
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BICYCLE—PEDESTRIAN SEMINAR 


A 3-day joint seminar and workshop on the planning, de- 
sign, and implementation of bicycle and pedestrian facili- 
ties will be held July 14-16, 1976, at the Harbor Castle 
Hotel, Toronto, Canada. The conference will be spon- 
sored by the Metropolitan Association of Urban Design- 
ers and Environmental Planners (MAUDEP) in coopera- 
tion with other American and Canadian professional and 
governmental organizations. MAUDEP is a nonprofit 
organization created in 1968 to provide a congenial forum 
for the interchange of ideas among members of the urban 
design and environmental planning professions. 

Additional information may be obtained from Richard 
Cohen, MAUDEP, Post Office Box 722, Church Street 
Station, New York, New York 10008. 


CONCRETE PAVEMENT 
DESIGN CONFERENCE 


The Purdue School of Civil Engineering has announced 
an International Conference on Concrete Pavement De- 
sign to be held at Purdue University, West Lafayette, 
Indiana, February 15-17, 1977. The purpose of this con- 
ference is to permit an exchange of ideas on latest infor- 
mation on the design of concrete pavements for roads 
and streets of all classes, airfields, and for specialized uses. 
Primary emphasis will be placed on economical and prac- 
tical design applications encountered by design engineers. 
The conference will be of interest to practitioners and 
researchers alike, but the primary focus will be on the 
latest design techniques that can be used by the prac- 
ticing engineer. 

The conference will cover all aspects of the design of 
PCC pavements and overlays, i.e., jointing, thickness, 
reinforcement, support, drainage, and surface characteris- 
tics. The Tuesday morning session will deal with state-of- 
the-art papers for highway and airport pavements. The 
remaining 5 sessions on Tuesday afternoon, Wednesday, 
and Thursday will be devoted to presentation of papers 
dealing with basic design principles, highway pavements, 
airport pavements, overlays, rehabilitation design, and 
innovations and research findings. 

The conference Is sponsored by Purdue School of 
Civil Engineering, the Federal Highway Administration, 
the Portland Cement Association, the Transportation Re- 
search Board, the Indiana State Highway Commission, 
and the Federal Aviation Administration, with the sup- 
port of several other industry associations and groups. 

Further details may be obtained from Eldon J. Yoder, 
chairman, Program Committee, International Conference 
on Concrete Pavement Design, Civil Engineering Build- 
ing, Purdue University, West Lafayette, Indiana 47907, 


Meetings 


WORKSHOP ON CONCRETE OVERLAYS 


A Workshop on Continuously Reinforced Concrete Over- 


lays, sponsored by an ad hoc committee drawn from 4 
industry associations will be held at the Holiday Inn 
South in Erie, Pennsylvania, June 15-16, 1976. The 
cooperating organizations are the American Concrete 
Paving Association, the Associated Reinforcing Bar Pro- 
ducers, the Portland Cement Association, and the Wire 
Reinforcement Institute. Also cooperating in the work- 
shop are the Pennsylvania Department of Transportation 
and the Denton Construction Company. 

The workshop is specifically planned for design, con- 
struction, and maintenance engineers with highway de- 
partments, toll roads, and consulting engineering firms 
involved in highway design work. It will also be of in- 
terest to paving contractors, equipment manufacturers, 
and materials suppliers involved in concrete pavement 
construction. 

Subjects under discussion include a condition survey 
conducted in 1975 of 23 CRC overlay projects in service 
on highways throughout the United States; papers on 


CRC overlays on |-86 in Connecticut and 1-85 in Georgia; | 


an overlay with elastic joints planned for construction on 
an econocrete subbase in Florida; and design and con- 
struction of 2 projects totaling almost 30 miles (48 km) 
of concrete overlays on I-90 in Pennsylvania. Visits will 
be made to the latter site to see the base pavement con- 
dition, surface preparation, and construction procedures. 
Registration fee of $20 includes bus transportation to 
and from the paving site, 1 dinner, and 1 lunch. Further 


details can be had from the Registrar, Education Services } 


Department, Portland Cement Association, Old Orchard 
Road, Skokie, Illinois 60076. 


New York Conference Set on 
EFFECTS OF ENERGY CONSTRAINTS 


The Third National Conference on The Effects of Energy 
“onstraints on Transportation Systems will be held at 
JInion College, Schenectady, New York, August 2-6, 
1976. The purpose of the seminar is to find ways of 
Maintaining mobility without nearly total dependence on 
Ietroleum products, to plan strategies to minimize the 
mpact of energy shortages on the national economy and 
ersonal mobility, and to give planners and engineers an 
mproved understanding of various aspects of urban struc- 
‘ure On transportation demands. 

Topics examined in the transportation and energy 
rleld will be energy efficiency of passenger and freight 
‘(ransportation, effects of federal, state, and local regula- 
tions on fuel conservation plans, and strategies for re- 
duced travel. Also under discussion will be the effect of 
sity structure on travel requirements, innovative tech- 
ological modes of transportation, impact of future 
snergy requirements, and alternative fuels for transporta- 
tion. 

According to conference director Ram K. Mittal, as- 
sistant professor of mechanical engineering at Union Col- 
ege, a major emphasis of this year’s conference will be 
freight movement and, specifically, intermodalism and 
federal policies as they relate to use of energy. 

Tuition for the course is $350, including meals. A 
detailed brochure may be obtained from the Office of 
Graduate Studies and Continuing Education, Wells House, 
1 Union Avenue, Union College, Schenectady, New York 
12308. 


CORRECTION 


The preliminary announcement of the Seventh Interna- 
tional Conference on Alcohol, Drugs, and Traffic Safety, 
as listed in the Meetings of Interest section of the Autumn 
1975 issue of Transportation Research News gave the 

Jate as January 23-28, 1976. If you wanted to attend, 
out were afraid you had missed it, you can still go; the 
correct date of the conference is January 23-28, 1977. 
Our apologies for the error. We must have been confused 
oy the International Date Line. 


SURFACE TRANSPORTATION 
ISSUES EXPLORED 


A national forum on surface transportation issues will 
9e held in Bismarck, North Dakota, August 1O12Z, WHE: 


Under the sponsorship of the Better Roads and Trans- 
portation Council and other national transportation- 
related organizations, the National Transportation Public 
Affairs Workshop will emphasize the need for coopera- 
tion and improved communications between surface 
transportation segments. 

Among organizations assisting in planning and carry- 
ing out the workshop are the American Association of 
State Highway and Transportation Officials, the High- 
way Users Federation for Safety and Mobility, the Road 
Information Program, the Associated General Contrac- 
tors of America, and the American Road Builders’ Asso- 
ciation. 

The workshop format includes both simultaneous ses- 
sions for members of the AASHTO Public Information 
Committee and private industry segments and joint ses- 
sions. The meeting will be hosted by Walter Hjelle, North 
Dakota Highway Commissioner, and chairman of the 
AASHTO Public Information Committee. Information 
on registration and reservations can be obtained from any 
of the cooperating organizations. 


TRB Schedules Conference on 
RESEARCH IN AIRPORT PAVEMENTS 


The Transportation Research Board announces a Con- 
ference on Research in Airport Pavements to be held at 
the Sheraton-Biltmore Hotel, Atlanta, Georgia, Novem- 
ber 15-17, 1976. The conference will be jointly spon- 
sored with the Federal Aviation Administration and the 
School of Civil Engineering, Georgia Institute of Tech- 
nology. 

The purpose of the conference is to facilitate an ex- 
change of information related to the broad field of re- 
search in new and rehabilitated airport pavements. Pri- 
mary emphasis will be placed on presenting and discuss- 
ing in open forum an overview of research results recently 
completed under federal programs and considered ready 
for implementation. Specific problem areas in need of 
further research will also be discussed. 

The conference will be of interest to federal, state, 
and local air transport agencies, airport operators, airline 
companies, aircraft manufacturers, academic institutions, 


consultants, and others concerned with airport pavements. 


The final program is being prepared and will be pub- 
lished at an early date. Further information may be ob- 
tained from L. F. Spaine, engineer of design, Transporta- 
tion Research Board, 2101 Constitution Avenue, N.W., 
Washington, D.C. 20418. 


Papers Sought for 
SYMPOSIUM ON MINERAL AGGREGATES 


A call for papers in the general subject area of the availa- 
bility and use of mineral aggregates in the transportation 
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construction industry, including highway, airport, and 
rail systems, has been issued by the TRB Committee on 
Mineral Aggregates. 

Subjects such as aggregate availability, aggregate pro- 
duction, quality control, aggregate specifications, quality 
acceptance, environmental impact, shipping, and safety 
are included. Papers should demonstrate the significance 
of these subjects on the construction and the long-term 
performance of transportation facilities. Information is 
also desired on the most effective use of aggregates to 
achieve optimum use of energy in construction. Priority 
will be given to papers dealing with the characterization 
of acceptable aggregates as described in Research Problem 
Statement 25 in TRB Circular 160, November 1974. 
Also of interest are papers describing steps or procedures 
that can be taken to ensure an adequate and continuing 
supply of quality construction aggregates in the future, 
allowing for projected consumption and future reserves. 

For purposes of this symposium, mineral aggregates 
include crushed stone, gravel, manufactured stone sand, 
natural sand, slag, and other materials currently in com- 
mon use or that show a high potential for future use in 
highway or other transportation projects. 

It is intended that all acceptable papers be published 
and that those submitted by August 10, 1976, be con- 
sidered for formal presentation at the January 1977 TRB 
Annual Meeting in Washington, D.C. Offers of papers 
should be made to Fred R. Allen, chairman, Symposium 
Subcommittee, National Crushed Stone Association, 
1415 Elliot Place, N.W., Washington, D.C. 20007. 


SKID PREVENTION 
CONFERENCE SCHEDULED 


The Second International Skid Prevention Conference, 
originally planned for September 1975, has now been 
rescheduled by the Transportation Research Board for 
May 2-6, 1977, at the Sheraton-Columbus Hotel, Colum- 
bus, Ohio. The conference is being planned by a TRB 
advisory committee. Cooperation and support will be 
provided by several national and international organiza- 
tions. . 

All aspects of wet-weather accidents on highways and 
airfields will be examined. Primary emphasis will be on 
research results and their application, vehicle industry 
developments, and operating agency practices and pro- 
grams known to have a significant influence on reducing 
wet-weather accidents. The interaction among the driver, 
the vehicle, and the pavement surface will be of prime 
concern. 

The First International Conference on Skid Preven- 
tion, held in 1958 at the University of Virginia, em- 
phasized the definition of problems and the identifica- 
tion of research needs. During the intervening years, 
numerous techniques have been developed for reducing 
wet-weather accidents. Most of the basic mechanisms 
and interactions involved are now known, and numerous 


promising solutions have been identified and demon- 
strated. 

This second conference, which emphasizes implemen- 
tation of research findings, will present an overview of 
current knowledge, demonstrate how this knowledge can 
be applied to improve safety, and determine what further 
steps must be taken to learn how existing knowledge can 
be applied or what further research is needed. 

Seven sessions are planned on topics that include vehi- 
cles, tires, and other components; pavement characteris- 
tics; and accident experience, human factors, and legal 
problems. The sessions will feature papers by experts in 
the application of research to prevent skidding. Included 
will be panel discussions and ample opportunity for 
audience participation. 

Further information may be obtained from L. F. 
Spaine, engineer of design, Transportation Research 
Board, 2101 Constitution Avenue, N.W., Washington, 
D.C. 20418. 


FORGIVING ROADSIDE DESIGN 


A Workshop on Forgiving Roadside Design will be held 
at Stouffer’s Denver Inn, Denver, Colorado, August 3-4, 
1976, under the sponsorship of the TRB Committee on 
Operational Effects of Geometrics. 

The workshop is intended to focus attention on prob- 
lems associated with making roadsides safe, funding re- 
quired to solve such problems, and evaluating current 
roadside obstacle safety programs. A specific goal of the 
workshop is to bring people together who are involved 
with roadside safety in an effort to find more effective 
ways of determining how available safety dollars can 
produce safer roadsides. Attendees are expected to range ff 
from those who are directly concerned with implement- 
ing highway safety programs on roadside obstacles to 
those who are performing or concerned with research on 
roadside geometrics and with techniques for establishing 
where best to employ available safety dollars. 

In three 3-hour sessions, a moderator will set the stage 
by presenting background material on the subject to be 
discussed and will challenge attendees by raising questions 
that should be addressed. An opportunity will be pro- 
vided for workshop participants to present additional 
questions. Following the background presentation, at- 
tendees will be split into groups of approximately 10 
people to seek answers to the raised questions. Each ses- 
sion will conclude with a reassembly of all groups for a 
presentation of the conclusions that were reached. Re- 
sults of all 3 sessions will be summarized on the final 
afternoon. 

A registration fee of $35 is required, and advance reg- | 
istration is recommended. For additional information, 
contact K. B. Johns, Engineer of Traffic and Operations, 
Transportation Research Board, 2101 Constitution 
Avenue, N.W., Washington, D.C. 20418, telephone 202- 
389-6640. 


— 


Airport Expansion: 
On the Ground 


Airport Landside Capacity. Special Report 159, Trans- 

portation Research Board, 2101 Constitution Avenue, 

N.W., Washington, D.C. 294 pp. $12.00. 
During the 1960s, air passenger travel experienced sub- 
stantial growth, as much as 8 to 20 percent annually at 
some airports. Based on this past trend, estimates are 
that U.S. airports will handle more than 250 million pas- 
sengers by 1980. To meet this travel demand, some 
urban areas built large and complex airport facilities. 
Since 1970, however, air passenger travel growth has 
slowed considerably, and many of the past forecasts may 
be too high. Estimates by experts vary between 0 and 3 
percent growth in the next 2 decades. 

In an attempt to establish the future needs of the air- 
lines and airport operators, the Transportation Systems 
Center and the Federal Aviation Administration, U.S. 
Department of Transportation, held a conference on A\r- 
90rt Landside Capacity in Tampa, Florida, in 1975. The 
sonference was aimed at the landside, or ground, portion 
of the airport because it appears that the landside portion 
nay have as critical an impact on the level of service and 
sapacity as the airside, which has received more attention 
n the past. Since either the airside or the landside can 
ye the limiter to an airport's capacity and level of service, 


appropriate criteria and measures are needed to ensure 
that programs to improve the capacity of either the air- 
side or the landside are not negated by lack of facilities 
on the other side of the airport. 

Among the issues discussed in the recently published 
proceedings are (a) identification and measurement of 
levels and service of capacity of airport landside elements, 
(b) providing and managing airport landside capacity, 

(c) constraints and their impacts on airport landside 
capacity, (d) influence of airside and off-airport factors 
on landside capacity, and (e) alternative methods for pro- 
viding landside capacity at existing sites. 

The strong views of the various participants in the 
conference were reflected in the inability to produce a 
consensus of opinion on a research program for providing 
optimum airport capacity in the future. The complexity 
of the problems and the limitation of time did not allow 
for this, but the conference did bring together those who 
are knowledgeable about and responsible for airport land- 
side operations and who identified those issues that need 
attention and those that will likely be the most difficult 
to resolve. 


Railroad Research Study 
Background Papers Published 


This new book contains the background papers presented 
by 84 principal speakers at the 4-week Railroad Research 
Study conducted by the Transportation Research Board 
at Woods Hole, Massachusetts, during July 1975. The 
study was cosponsored by the Association of American 
Railroads and the Federal Railroad Administration of the 
Department of Transportation. 

The collection of papers contained in this book is 
probably the most comprehensive overview of railroad 
research opportunities ever published. In addition, there 
is a major review and outlook for railroad service wherein 
11 authorities look at all aspects of the railroad environ- 
ment during the next 15 years. The book can be regarded 
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as an indispensable adjunct and data resource for any in- 
dividual or group interested in railroad transportation. 

The book costs $30.00. Quantity discounts and 
special library, school, and institutional rates can be ob- 
tained from the publisher, The Richard B. Cross Company, 
Post Office Box 405, Oxford, Indiana 47971. 


Evaluating Transportation Plans 


Planning for Multiple Objectives. Morris Hill. Monograph 
Series Five. Regional Science Research Institute, General 
Post Office Box 8776, Philadelphia 19101. 274 pp. 


In a free-enterprise economy, the market mechanism is 
generally accepted as the primary means for the allocation 
of resources in the economy. Nevertheless, the private 
sector in the economy is complemented by a public sec- 
tor, which in many free enterprise societies has been 
growing relative to the private sector. The public sector, 
by its very nature, is not able to rely primarily on the 
economic market mechanism for its investment decisions, 
and alternative means have to be employed to serve this 
purpose. 

This new book was conceived with a view to develop- 
ing a general procedure for the evaluation of alternative 
plans for public investment in a single functional sector 
and to applying this procedure to the evaluation of al- 
ternative transportation plans. 

The book examines the efficacy of some established 
techniques of plan evaluation in the public sector, namely, 
the application of cost-benefit analysis to water resource 
planning, highway planning, and urban development 
planning. The author applies the goals-achievement matrix 
to the evaluation of transportation plans, examines possi- 
ble objectives, and suggests measures for determining the 
extent of achievement of these objectives. Special atten- 
tion is given to environmental objectives relating to air 
pollution, noise, and aesthetic effects; economic objec- 
tives related to project efficiency, systems efficiency, 
regional economic growth, and income distribution; user 
objectives relating to accessibility, accident reduction, 
and comfort and convenience of travel; and community 
objectives relating to preservation of historic sites and 
buildings, conservation of open space, and community 
stability. 
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"AN APPROACH TO THE EVALUATION 


Repibnal Science Research Institute 


Finally, the goals-achievement matrix is applied to a 
case study—the evaluation of alternative transportation 
plans for Cambridge, England. The primary conclusion 
of the study is that the goals-achievement matrix is more 
consistent with the rational planning model than the 
other methods of evaluating plans that are explored and 
that, given certain assumptions, it can be successfully 
employed for evaluating plans. 


Airport Planning and Design 


Planning and Design of Airports. R. Horonjeff. McGraw- 
Hill, Inc., 1221 Avenue of the Americas, New York. 2nd 
Ed. 1975. 460 pp. 


This book fills the need for a text that covers the prin- 
ciples governing the planning and design of airports for 
the use of students and those engaged in practice. The 
book was originally published in 1962, and this second 
edition reflects the great changes that have taken place in 
air transportation and in airport requirements since then. 

The author is Robert Horonjeff, professor of transpor- 
tation engineering, Institute of Transportation and Traffic 
Engineering, University of California, Berkeley. He was 
assisted on 2 chapters by A. Kanafani, Hanan Kivett, and 
Carl Monismith. 

Following an introductory chapter on the nature, im- 
portance, structure, and organization of civil aviation, the 
text covers the following subjects: airport financing; air- 
craft characteristics related to airport design; air traffic 
control; capacity and delay; airport planning; airport 
configuration; geometric design of the landing area; plan- 
ning and design of the terminal area; lighting, marking, 
and signing; the design of heliports and STOLports; struc- 
tural design of airport pavements; and airport drainage. A 
complete bibliography of the basic and frequently revised # 
publications covering airport planning and design, in- 
cluded at the end of each chapter, is particularly valuable. 4} 

This is the standard text at many universities and is 
the most comprehensive and well-organized reference 
work in the field. Only one subject area of importance 
in airport planning and design is not covered—forecasting. 


New Bibliography on 
Traffic and Transportation 


Traffic and Transportation, A Permuted Title Index and E 
Research Guide. Frank A. Haight and Jackson S. N. e 
Tung. Pennsylvania Technical Publications, Post Office 
Box 347, Boalsburg, PA 16827. 300 pp. $15.00 (Pre- 
publication price $10.00). 


This volume, to be published in mid-1976, will give in- 
stant access to virtually every important journal article in 
the field published during the past decade, according to 
coauthor Frank A. Haight, professor of statistics and 
transportation at Pennsylvania State University. Articles, 
listed bibliographically and author-indexed, are included 


rom magazines such as Journal of Transport Economics 

nd Policy, Traffic Engineering and Control, Traffic 

uarterly, Transportation, Transportation Research, and 

ransportation Science. About 20,000 entries in the 

ndex refer to about 2,000 papers and articles. The pre- 

Be price of $10.00 is guaranteed through May 1, 
6: 


LIGHT RAIL 
TRANSIT 


_ight Rail Transit 
Report Published 


Light Rail Transit. Special Report 161. Transportation 
Research Board, 2101 Constitution Avenue, N.W., Wash- 
ington, D.C. 20418. 172 pp. $7.40. 


n June 1975, the Transportation Research Board con- 
Jucted a major conference in Philadelphia on light rail 
ransit at the request of the Urban Mass Transportation 
\dministration, U.S. Department of Transportation. Al- 
nost twice the number of people expected attended the 
onference, which was cosponsored by the American 
-ublic Transit Association and the University of Pennsyl- 
ania. 

The proceedings of the conference point out that 
here is increasing doubt that a single transport system of 
ny technology can effectively serve the broad range of 
ravel patterns and services that prevail in a large city. 
here is also no compelling reason why a single type of 
ransportation system must dominate an entire metropoli- 
an area. This trend to move away from a unimodal solu- 
ion to a system that blends a number of discrete transit 
lements, each of which is closely tailored to demands 
nd local conditions, should make light rail transit a par- 
icularly strong contender for attention by cities that 
lesire some form of fixed guideway system. Light rail 
ransit certainly should not be treated as a panacea for 
rban mobility problems, but it should be considered as 
ne of various transit options available to cities, the re- 
ort points out. 

Papers included in the report cover a wide range of 
ibjects related to light rail transit. There is a descrip- 
on of system concepts, such as performance charac- 
sristics of light rail transit; comparison with other modes; 
nd applications. The technology and operational as- 
ects of light rail transit are treated in a set of papers 


that cover permanent way requirements, electrification 
and control systems, and U.S. and foreign vehicle devel- 
opments. Of major significance are the economic aspects 
of light rail transit. A number of other papers discuss the 
various costs of construction, operation, and maintenance 
as well as social costs and benefits. 


The Publications 
Inetitute Catalog 
ity 1975-76 


Urban Institute 
Publications Listed 


Publications Catalog, 1975-76. Urban Institute, 2100 M 
Street, N.W., Washington, D.C. 88 pp. No charge. 


Among the publications listed in the newly published 
catalog of the Urban Institute are many of particular in- 
terest to those engaged in many areas of transportation 
planning, urban development, and related activities. 
Fifteen titles are listed under ‘’Transportation,”’ ranging 
from free transit proposals, road pricing technologies, 
subscription bus services, and road congestion to a study 
of the effectiveness of jocal government transportation 
services. A similar number of titles cover land use and 
urban economic development. 

The Urban Institute is a nonprofit research organiza- 
tion established in 1968. Independent and nonpartisan, 
the institute responds to current needs for disinterested 
analyses and basic information. The research findings 
and a broad range of interpretive viewpoints are pub- 
lished as an educational service. 


Seeking the ‘Good Life’”’ 


The Urban Pattern. Arthur B. Gallion and Simon Eisner. 
Van Nostrand Reinhold, 450 West Thirty-third Street, 
New York 10001. $14.95. 


“Despite the marvels of man’s inventive genius and the 
material comforts enjoyed by many, the spiritual and cul- 
tural lives of most people in the modern world are still 
impoverished. All the expenditure of thought and money 
that has been devoted to planning has not substantially 
improved our environment.” 
That is the philosophy behind the third edition of 
The Urban Pattern, which starts in the cave and guides 
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the reader through the cities of the past, their politics, 
dwellings, slums, and decay; through the industrial cities 
and their transportation, communications, regulations, 
and changes; and through contemporary and urban de- 
velopment leading into this last quarter of the twentieth 
century. 

The authors emphasize, in detail, the interactions 
among government, the economy, the social and cultural 
environments, and the processes by which cities are 
planned and built. Some of the results are appraised, de- 
fects are described, and alternatives are offered. 

The authors discuss recent developments in city plan- 
ning, including efforts to preserve historic sites, new con- 
ceptions of the neighborhood unit, urban renewal in 
America, and the growth of European and American 
new towns. The final chapter covers urban ecology, con- 
servation, mass transit, and other problem areas. 


Road Traffic Noise 


Road Traffic Noise. A. Alexandre and others. Halsted 
Press, John Wiley and Sons, Inc., 605 Third Avenue, N.Y. 
10016. 219 pp. $24.50. 


This general survey presents a comprehensive assessment 
of the effects of traffic noise on people and outlines the 
technical, administrative, and economic tools that can be 
employed in keeping these effects to a minimum. Atten- 
tion is drawn to the problem of measuring noise nuisance, 
and descriptions are given of various scales that have been 
employed and the units that have been developed for 
noise measurement and prediction. The authors demon- 
strate that ample information exists on which to base im- 
mediate, if interim, standards for noise control. In re- 
viewing methods for traffic noise reduction, they con- 
cluded that architectural design is the most effective and 
that improved vehicle technology or traffic engineering 
yields only modest gains. The former can achieve a re- 
duction of 15 to 30 dBA in noise levels, but the latter 
can achieve only about 5 dBA. 


Toward Better Passenger Train Service 


Proceedings of Conference on Improved Passenger Train 
Service. Transportation Research Institute, Carnegie 
Mellon University, Schenley Park, Pittsburgh 15213. 300 
pp. $15.00. 


These proceedings stem from a conference sponsored 
jointly by Carnegie-Mellon University’s Transportation 
Research Institute and the Federal Railroad Administra- 
tion, U.S. Department of Transportation. The National 
Railroad Passenger Conference (AMTRAK) supported 
the conference, which was attended by participants from 
major American and European railroads, state and federal 
departments of transportation, and university-based 
transportation specialists, consultants, and equipment 
suppliers from North America, Europe, and Asia. 


Legislation pending before congress on rail improve- ; 
ments and financing, implications of the energy crisis on. 
transportation usage, and renewed interest in passenger 
train design and railroad electrification were major topics 4 
of discussion. Individual sessions focused on fundamentejf 
technological and economic problems, high potential 
research areas, new passenger trains, and factors that are 


expected to impede or enhance implementation. 


papers presented in each of the 5 sessions of the confer- 
ence, covering an overview of the problem; technological 
and economic problems, research areas of high potential, # 
proposed passenger train concepts and national passenge 
system development, and implementation and acceptance 
The second part of the report contains addresses by 2 
luncheon speakers, Paul Reistrup, president, National . 
Railroad Passenger Corporation, and Bruce Flohr, deputysy 
administrator, Federal Railroad Administration. 


Development From A to Z 


Dictionary of Development Terminology. J. Robert 
Dumouchel. McGraw-Hill Book Company, 1221 Avenue 
of the Americas, New York 10020. 278 pp. $9.95. 


In recent years, government support for the redevelop- 
ment or rehabilitation of existing areas and buildings has 
broadened the development process immeasurably. To- 
day, a typical development may comprise open land, 
large sections of cities, neighborhoods, rural areas, shop- 
ping centers, office buildings, apartments, government- 
assisted housing and related facilities, private houses, or 
even the amenities accompanying any of these. 

The lay person concerned about the product from a 
consumer or environmental view may be just as deeply 
involved in the development process as are the many 
business people, professionals, trades people, government 
officials, and other specialists versed in the complexities 
of planning, designing, financing, building, selling, man- 
aging, operating, evaluating, zoning, and assessing the 
product. 

The development process is so complex, however, | 
especially because of the ever-growing governmental role 
in controlling or assisting development at the federal, 
regional, state, county ,and local levels, that even those 
engaged in it for their livelihood can seldom master all 
of its facets. 7 

The Dictionary of Development Terminology is de 
signed to serve as a ready source of simple definitions of 
development terminology for development practitioners 
and lay people alike. It covers the basic technical language 
of all involved, ranging from abandonment to zoning 
variance. \|n all there are some 2,300 terms, defined ac- 
cording to statutes, federal or other regulations, or com- | 
mon usage and an alphabetical listing of some 200 ab- 
breviations and acronyms with translations of their 
meaning. 
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_atest in Asphalt 
aving Technology 


Proceedings of Technical Sessions, Annual Meeting, Asso- 
ciation of Asphalt Paving Technologists. Volume 44. 
AAPT, University of Minnesota, 155 Experimental Engi- 
neering Building, Minneapolis 55455. 614 pp. $20.00. 
The Association of Asphalt Paving Technologists has pub- 
ished Volume 44 of its proceedings containing the papers 
and discussions presented at the technical sessions of its 
Annual Meeting held in Phoenix, Arizona, in 1975. Papers 
are authored by acknowledged experts in the field of 
asphalt paving technology and present information and 
data on past studies and current research. 

Papers and discussions deal with the relation between 
sompaction and performance of bituminous base courses, 
use of fundamental concepts related to performance and 
design of both highway and airfield pavements, viscosity 
grading and measurement of asphalt viscosity at 77 F 
25 C), design and performance of asphalt mixes with 
sulfur additives, performance of asphalt-treated cold mix 
ases, and design and construction of recycled asphalt 
mixtures including field performance. 

The book includes papers and discussions from the 
symposium on Design and Construction of Pavements 
with Emulsions, covering mix design, setting characteris- 
tics, and use of emulsions in maintenance procedures in- 
sluding graded aggregate seal coats. 


NEW PUBLICATIONS OF THE 
TRANSPORTATION RESEARCH BOARD 


Recent Developments in Accelerated Testing and 
Maturity of Concrete 

13 reports. Subject area: cement and concrete. Trans- 
J0rtation Research Record 558, 121 pp., $10.00. 
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Transit Planning 
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(soils); soil science. Transportation Research Record 
560, 81 pp., $6.00. 


Transportation Energy Conservation and Demand 

6 reports. Subject areas: transportation economics; 
urban transportation systems. Transportation Research 
Record 561, 68 pp., $5.00. 


Measures of Effectiveness, Railroad-Highway Grade 
Crossings, and Visibility 

9 reports. Subject areas: highway safety; traffic 
control and operations. Transportation Research 
Record 562, 106 pp., $7.00. 


Public Transportation Planning 

10 reports. Subject area: urban transportation sys- 
tems. Transportation Research Record 563, 96 pp., 
$8.00. 


Concrete Admixtures 

4 reports. Subject areas: cement and concrete; con- 
struction. Transportation Research Record 564, 39 pp., 
$4.00. 


Estimation of Consolidation Settlement 

Subject areas: highway design; pavement design; 
exploration-classification (soils); foundations (soils); 
mechanics (earth mass). Special Report 163, 26 pp., 
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Paratransit 
Subject area: urban transportation systems. Special 
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These abstracts of recent articles, reports, and technical 
papers were selected for their general interest from those 
to be entered in the computer-based information storage 
and retrieval services that are accessible through the 
Transportation Research Board. They are similar in 
source and coverage to those formerly carried in the 
separate publication Transportation Research Abstracts. 
Some of the abstracts were obtained through informa- 
tion exchange agreement with organizations such as the 
National Technical Information Service (NTIS), the 
American Society of Civil Engineers (ASCE), the Ameri- 
can Society for Testing and Materials (ASTM), and the 
U.K. Transport and Road Research Laboratory (TRRL). 
Other abstracts were prepared by the author or taken 
from the document in which the article or report ap- 
peared. The source is indicated at the end of each ab- 
stract. Those that have no indication were prepared by 
TRB staff. To gain access to documents represented 

by these abstracts, those interested should contact the 
organization or publisher. Copies are not available from 
the Transportation Research Board. 


AIR TRANSPORTATION 


Local Air Service Carriers Policy-Exploration of Policy Options. 
Research Branch, Canadian Transport Commission (275 Slater 
St., Ottawa, 4 Ontario, Canada), ESAB 75-20. Dec. 1975. 56 
pp. TRIS 129637. 

The main features of the structure of the industry and the accessi- 

bility criteria relevant in the sectors served by these carriers are 

outlined; the constitutional, legislative, and policy frameworks 
are reviewed; local service, remote area, and commuter-feeder 
operations are discussed; alternative approaches to the develop- 
ment of air services are suggested; and policy issues and options 
are examined. The 3 major policy issues are identified as provi- 
sion of access to communities where the service cannot be self- 
supporting; stabilization of service availability under conditions 
of market fluctuations; coordination between regional policy ob- 
jectives and aviation development; and coordination of local air 
service policy with overall aviation and transport policy. The 
continuation of the present system of regulated competition, the 
present system combined with promotional or stabilization pol- 
icies or both, and the system planning approach are distinguished 
as the 3 main sets of options. 


The Application of Simulation Methods to Intra-Airport Land- 
side Problems. L. J. McCabe and T. F. Carberry. Transporta- 
tion Systems Center (Federal Aviation Administration, Wash- 
ington, D.C.). Sept. 1975. 91 pp. TRIS 093409. 

Methods are described of analyzing the flow of people through 

the airport landside, defined as the area extending between the 

airport boundary and the arrival/departure gates. Passenger delay 
for specified flow and holding values is taken as the desirable 
measure or level of service. Two types of simulation techniques 
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are used to measure level of service. The time oriented queuing 
theory model determines delay or occupancy distributions and 
most accurately represents the stochastic interrelationships amo 
the various landside elements. Various existing models are re- 
viewed. 


Development of Air Transportation Evaluation Processes, Volu 
ll. L. E. Haefner. Department of Civil Engineering, Wash- 
ington University (St. Louis, MO). Aug. 1975. 287 pp. TRIS 
129616. 

This second volume of the series dealing with evaluation tech- 

niques for air transportation comprises example problems and a 

case study of evaluation processes that are applicable to air trans- 

portation concerns. Example problems include route and de- 
mand and airline fare allocation analysis and scheduling of rural 
commuter service. In an attempt to test an evaluation issue in an 
actual setting, the case study involving the implementation of 

STOL/VTOL programs in the metropolitan area of St. Louis 

was undertaken. Detailed conclusions are drawn in regard to 

dealing with the example problems and the case study. The 

overall conclusion, however, is that the project raised issues for 
further research and proved how analytical techniques can be 
used to justify technological investment strategy and to specify 
concerns that are relevant to the analyst in developing policy 
programs. 


A State-of-The-Art Review of Transportation Systems Evaluation): 
Techniques Relevant to Air Transportation, Volume |. L. E. 
Haefner. Department of Civil Engineering, Washington Uni- 
versity (St. Louis, MO). Aug. 1975. 136 pp. TRIS 129617. 

The applicability of techniques that are used in the economic 

evaluation process of ground transportation systems to air trans- 

portation is reviewed in this first volume of the 2-volume report. ¥ 

Different viewpoints regarding transportation system decision 

processes are discussed in detail. A broad range of topics includ- 

ing public sector expenditures, individual preferences in commu- 
nity planning, case studies, evaluation modeling algorithms, and 
approaches used by the various citizen participation programs are§} 
covered. It is concluded that no one transportation evaluation 
model can effectively deal with all the aspects of a transportation) 
technology and the groups affected by it. 


Forecast of Landside Airport Access Traffic at Major U.S. Air- 
ports to 1990. Volume 1: The Forecasts, 239 pp. Volume II? 
Detailed Technical Description of Forecasting Methods,55 | 
pp. W. W. Ellis, N. C. Booker, and |. S. Feldstein. Feb. 1976. pK 
Available: NTIS (Springfield, VA 22151). TRIS 129619. » 

Forecasts of landside airport access traffic to 1990 include avér- 

age daily total volume, peak-hour traffic per highway lane, and 

modal split. Existing data were used, and relations among key 
variables were created. Results indicate that serious congestion 
problems are likely to occur by 1980 at large and some medium- 
sized airports. Alternatives to automobiles, such as bus or rail, 

would be beneficial, but they are currently attractive in only 8 

of the 211 airports surveyed. As the total number of enplane- 

ments dramatically increases, the problem will be aggravated. 

Forecasts are presented for airports in large, medium, and small 


hubs. Volume 2 is a detailed technical description of the fore- 
casting methods used. 
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viation Forecasts: Fiscal Years 1976-1987. Federal Aviation 
Administration, Office of Aviation Policy (Washington, D.C.). 
Sept. 1975. 76 pp. TRIS 093414. 
he latest Federal Aviation Administration forecast of airline taxi 
affic, size and composition of the transport aircraft fleet, general 
jiation activity and fleet, and measures of workload and activity 
towered airports, air route traffic control centers, and flight 
rvice stations for fiscal years 1976 to 1987 are reported. The 
r traffic activity forecasts were made for the 4 major users of 
ie system: air carriers, air taxi, general aviation, and the military. 
reflects the budget and planning data needs of the various of- 
ces and services of FAA and the impact on aviation activity of 
more rapid rate of price increase, especially for fuel, and a slower 
ite of real income growth than had been assumed in previous 
yrecasts. 


ONSTRUCTION MATERIALS 
IND PRACTICES 


sts in Concrete and Concrete Construction. Concrete Con- 
struction (Concrete Construction Publications Inc., Box 555, 
Elmhurst, |L 60126), Vol. 21, No. 2. pp. 71-77, Feb. 1976. 
TRIS 129625. 
n attempt is made to set down a record of some of the historical 
“sts involving concrete. One hundred and twenty-one develop- 
ents are listed alphabetically in a table that includes informa- 
an on the date of the application, the agency, project or place 
‘development, and whether it is thought to be a first in the 
orld, America, or the United States. Thus, the dense-surface- 
aking absorptive form lining developed in 1940 for the Friant 
am in California was the first of its kind in America, and the 
ch of 612 ft with hollow-section ribs developed in France in 
130 was the first of its kind in the world. The table covers de- 
opments from 27 B.C (concrete from hydraulic cement was 
ed to build baths in Rome) to 1974 (the use of Econocrete in 
vo I-77 ramps near Fort Mill, South Carolina). 


odel Construction Specifications for Asphalt Concrete and 
Other Plant-Mix Types. Asphalt Institute (College Park, MD 
20740), Specification Series 1, Fifth Ed. Nov. 1975. 60 pp. 
TRIS 129605. 
ocedures for developing specifications, model specifications 
r asphalt concrete, and other hot-laid plant-mixed asphalt. 
ivements are discussed, and helpful suggestions are made on 
yNstruction methods for asphalt paving. A first requirement in 
e development of specifications is a report that documents the 
sults of an engineering survey and analysis of the special local 
quirements and a systematic method of specification prepara- 
yn. Information provided here (on thickness design, compari- 
n of aggregate gradations, asphalt grade and content, mix de- 
in method, and information on the composition of mixes) may 
used to formulate the various design features that will be rec- 
nmended in the engineering report. HRIS. 


ESIGN OF FACILITIES 


2sign Guidelines for Recreational Roads. J. McNamara and 
others. Construction Engineering Research Laboratory (Post 
Office Box 4005, Champaign, |L 61820), Final Report. Nov. 
1975. 91 pp., ref. Available: NTIS (Springfield, VA 22151). 
TRIS 129634. 
2-year study is reported that reviewed the state of the art, de- 
loped geometric design controls including a functional classifi- 
tion scheme, representative design vehicles, and design speeds, 
d proposed geometric design standards for various concepts. 
sadway aesthetic design criteria are discussed, and the future 
recreational roads is examined. Design criteria relating to 
sign speed, design vehicle, approximate traffic capacity, sight 


distance, horizontal alignment, vertical alignment, and cross- 
sectional elements are considered for 4 functional roadway 
classes: primary access, circulation, local, and sublocal, !mmediate 


and long-range procedures for the implementation of recommenda- 
tions are outlined. 


Driving Stresses in Concrete Piles. T. G. Goble, K. Fricke, and 

G. E. Likins, Jr. Prestressed Concrete Institute Journal (20 N. 

Wacker Drive, Chicago, IL 60606), Vol. 21, No. 1, pp. 70-88, 

Jan-Feb. 1976. TRIS 131121. 
Dynamic tests were performed in Miami, Florida, on three 18-in.- 
square, 60-ft-long (45.7-cm-square, 18.3-m-long) prestressed con- 
crete piles. Each pile was driven with a different size open-end 
diese] hammer. Strains during driving were measured at the mid- 
length of the pile and at the pile top. Set rebound and ram stroke 
were also measured. Since some current specifications include 
pile-ram weight ratios for the purpose of limiting driving stresses 
in concrete pile, this test was useful to investigate how successful 
the code restrictions were in limiting potentially damaging stresses 
due to various size hammers. Measured tensile and compressive 
stresses were compared with hammer size, pile net displacements, 
ram stroke, and hammer throttle setting to determine conditions 
that were most likely to produce damaging tensile or compressive 
stresses. It was found that pile-ram weight ratio is an unsatisfac- 
tory parameter for controlling hammer selection for open-end 
diesel hammers. In fact, the use of this ratio can lead to excessive 
pile stresses. Finally, alternate procedures for selecting driving 
equipment are presented. Author. 


Research, Application, and Experience With Precast Prestressed 
Bridge Deck Panels. J. M. Barker. Prestressed Concrete I|n- 
stitute Journal (20 N. Wacker Drive, Chicago, |L 60606), Vol. 
20, No. 6, pp. 66-85, Nov.-Dec. 1975. 10 ref. TRIS 129633. 

This state-of-the-art report on precast prestressed concrete deck 

panels presents a summary of recent research, a discussion of the 

design, manufacture, and installation of these panels, and a report 
on past experiences with precast panels. Several design recommen- 
dations, derived from recent testing programs in Texas, Pennsyl- 
vania, and Florida, are suggested. First, butt joints should be used. 

Second, the strands in the panels should be placed at the center- 

line of the panels and spaced uniformly across the width. This 

reduces stress concentrations that could cause cracking and elimi- 
nates any camber that could lead to thin slabs. Finally, reinforc- 
ing ties are not necessary. 


Pavement Design for Airfields With Infrequent Traffic. R. L. 
Mitchell. Ministry of Roads and Road Traffic, Central Lab- 
oratory (Mabelreign, Salisbury, Rhodesia), Special Report 2. 
July 1975. 55 pp., ref. TRIS 129635. 

Design techniques for both flexible and rigid airfield pavements 

are described, methods of evaluating existing pavements are 

analyzed, and recommendations relating to maintenance are out- 
lined. Three design classifications (design for a given aircraft, de- 
sign for a load classification number, LCN, and design for a load 
classification group, LCG) are considered, and the importance of 
the principles of equivalent single wheel load, ESWL, is empha- 
sized. The calculation of effective depth for pavement thickness 
is detailed, and the classification of traffic use areas and the se- 
lection of design loadings are discussed. Design over expansive 
soils is considered. CBR design procedure for flexible pavements, 
base materials, subgrade and fill material, roadbed treatment, and 
surfacing is detailed. The MRRT design procedure for rigid 
pavements, subbase for concrete pavements, concrete quality, slab 
layout, and joint design are also detailed. 


DESIGN OF VEHICLES 


Structural Plastics Move to Front Burner. Automotive Industries 
(Chilton Way, Radnor, PA 19089), Vol. 53, No. 11, pp. 17-19, 
Dec. 1, 1975. TRIS 129607. 
Two new glass reinforced molding compounds, HMC and XMC 35 


36 


(which represent an improvement of the widely used thermoset 
polyester based, glass reinforced sheet molding compound, SMC), 
will soon be used for parts never before considered for reinforced 
plastics. XMC may be tailored to particular requirements. High 
modulus HMC consists of 65 to 70 percent chopped fiberglass 
rovings and about 35 percent thickened polyester; filler materials 
are completely absent. Parts that are now made of metal and 
that could be replaced by XMC and HMC are bumper reinforce- 
ment bars, cross-frame members, transmission supports, and per- 
haps spring wheels and other frame members. Weight savings 
based on retrofit performances have also been announced. 


ECONOMICS AND COSTS 


A Cost-Effectiveness Analysis of Junk Vehicle Abatement Pro- 
grams. CONSAD Research Corporation (121 N. Highland 
Ave., Pittsburgh, PA 15206), Oct. 31, 1975. 552 pp., 47 ref. 
TRIS 129614. 

The motor vehicle abandonment phenomenon is evaluated from 

an economic viewpoint, considering the markets for retired vehi- 

cles, stripped hulks, and processed scrap, and from the aspect of 
public policies that have been proposed to address this phenom- 
enon. Ten abandoned vehicle abatement programs are selected 
and evaluated according to their relative effectiveness. Two basic 
alternatives are pointed out to reduce the incidence of motor ve- 
hicle abandonment or dereliction. First, policies can be adopted 
to reduce the flow of abandonment or dereliction by establishing 
economic incentives that directly or indirectly encourage vehicle 
owners to deliver their retired vehicles to legally sanctioned dis- 
posal sites. Alternatively, programs can be implemented to reduce 
the accumulated stock of abandoned or derelict vehicles by either 
directly collecting or indirectly encouraging the collection of 
these vehicles. HRIS. 


Cost Increases, Cost Differences, and Productivity of Transit 
Operations in New York State. W. C. Holthoff. Planning and 
Research Bureau (New York State Department of Transporta- 
tion, State Campus, Albany, NY 12226), Preliminary Research 
Report 94, Oct. 1975. 90 pp. TRIS 129645. 

Three transit systems were examined to determine what cost 

components are causing the rapid increases in operating cost that 

have occurred in the past 7 years; and 12 bus operations were 
analyzed to explore why some transit operations cost more to 
operate than others and whether similar operations are equally 
productive. The results show that employee costs, which con- 
stitute 70 to 90 percent of all operating costs, account for almost 
all past increases in operating cost. Transit operating costs are 
predicted to double between 1973 and 1980. Differences in 
magnitude of operating cost per vehicle mile between operations 
are accounted for by differences in average vehicle speed, em- 
ployee earnings, and sometimes productivity. 


Truck Taxes by States: Calendar Year 1974. American Trucking 
(Department of Research and Transport Economics, American 
Trucking Associations, Inc., Washington, D.C. 20036), Dec. 
1975. 33 pp. TRIS 129613. 

This attempt to clarify the ‘“highway-tax picture” includes, in ad- 

dition to state taxes, a state-by-state breakdown of total federal 

Highway Trust Fund collections paid by all highway users in each 

state as well as the portion of these taxes paid by trucks. In the 

18 years (1957-1974) since the establishment of the trust fund, 

trucks paid 33.3 percent of the total user taxes collected by the 

states and more than $75.8 billion in combined state and federal 
highway-user taxes. In 1974 trucks, which comprise 17.7 percent 
of total motor-vehicle registrations, paid 35.3 percent of all special 
motor vehicle taxes collected by the several states. Estimates in- 
dicate that trucks will pay more than $2.4 billion in Highway 

Trust Fund taxes in 1975 or about 45 percent of the total collec- 

tions from highway users. 


Changes in the Cost and Availability of Construction Labor. U. {i} 
Poskus and M. Magnini. Construction Engineering Research A” 
Laboratory (Post Office Box 4005, Champaign, 1 61820), v 
Interim Report. Dec. 1975. 31 pp. Available: NTIS (Sprin 
field, VA 22151). TRIS 129643. 

Regression or correlation analysis was used to investigate the 

future of construction labor and changes in its cost and availabil-¥§ 

ity. Projections of total employees on contract construction pa 
rolls and hourly wages of construction workers on contract Con-§ 
struction payrolls are based on selected independent variables Be 
and regression equations. Trend projections to 2000 are includeli « 
for the independent and dependent variables. The impact of 
changes on the Corps of Engineers is discussed, and the Corps’ 
reaction alternatives are outlined. The construction labor situa- 
tion as of February 1975 is evaluated as a basis for prediction. 

NTIS. 


ENERGY 


Energy, the Economy, and Mass Transit. U.S. Congress Office off} | 
Technology Assessment (U.S. Congress, Washington, D.C. i 
20510), Dec. 1975. 148 pp. TRIS 129629. 

A summary is presented of a number of findings regarding recentgi 

trends in the transit industry, the effects of current economic an@ 

energy conditions on the use of transit, and the relative merits off 
adopting alternative transportation strategies to increase transit 
use and achieve energy conservation objectives. !t was found thi 
the annual decline in transit ridership halted in 1973; this reversal 
was primarily due to the gasoline shortage. Economic recession 
does not cause a significant shift from automobile to transit in 
the short term. Increased investment in transit including fixed- 
guideway construction results in employment gains. Current 
trends in metropolitan area use of UMTA funding are examined. # 

A range of alternative future conditions for the national econom 

and the level of national energy supplies is postulated, and the im4! 

pacts that these conditions would have on the transit sector are {} 
analyzed. The ability of the Urban Mass Transportation Adminis 
tration and local metropolitan transit operators to respond to 
changes in the transit program is analyzed, and public policy 
alternatives are developed, refined, and evaluated. 


HIGHWAY OPERATION AND SAFETY 


Implementation of Proven Technology in Making the Highway 
Environment Safe. F.M. Council and W. W. Hunter. High- 
way Safety Research Center (University of North Carolina, 
Chapel Hill, NC). Aug. 1975. 249 pp., 176 ref. TRIS 12962%f* 

This effort to identify factors limiting the application of known 

technology for making highways safer and to develop strategies #}° 

for achieving greater application identified the need for the 
adoption of a certain philosophical approach by designers, ad- ; 
ministrators, legislators, and others in the decision-making proces||' 

This approach requires that safety be designed in. This project 

effort included a thorough literature search in the area of high- 

way design, an economic analysis for the priority ranking of cost}}" 

effective programs, the determination of the problems in infor- * 

mation dissemination and program implementation in the area 

of highway design, and the formulation of strategies to overco 

these problems. e 


Measurement of Directional Reflectance of Pavement Surfaces 
and Development of Computer Techniques for Calculating 
Luminance. L. E. King. Journal of the Illuminating Enginee 
ing Society (345 E. 47th St., New York, NY 10017), Vol. 
No. 2, pp. 118-126, Jan. 1976. TRIS 129603. 

A directional reflectance goniometer was developed and used to | 

measure the directional reflectances of 11 nine-inch pavement 

core samples, 5 asphaltic concrete and 6 portland cement con- 
crete. Because of the large amount of data involved, an electronit 
data processing program, known as HILITES, was developed to } 


¥ 


ndle the collected data. The program is written for an IBM 
0/75. It is a highly flexible program providing a relatively 
yple means of combining lamp and luminaire candlepower 
ays with pavement directional reflectance data to calculate il- 
mination, pavement luminance, and glare. Results of calcula- 
Ns are presented in the form of a printout of the highway grid 
d/or summary tables. 


ytimization of the Quality of Roadway Lighting Installations— 

Especially Under Adverse Weather Conditions. W. J. M. van 

Bommel. Journal of the Illuminating Engineering Society 

(345 E. 47th St., New York, NY 10017), Vol. BRINGS 2. Dp: 
99-106, Jan. 1976. TRIS 129602. 
'@ parameters affecting driver visibility are discussed, including 
ose due to the luminaires, the road surface, and the luminaire 
‘angement. Of particular concern is the luminare characteristic 
own as cross factor, CF. The results of calculations for several 
‘ferent road surfaces and |uminaires are presented. It is con- 
uded that, during wet and foggy weather, luminaires with high CF 
lues are best, and the catenary type of luminaires have the highest 
- values. High CF values do not necessarily indicate good quality 
ring dry weather. However, catenary luminaires when used in 
‘atenary arrangement also result in optimum road-lighting qual- 
‘during dry conditions. It is suggested that the low-pressure 
dium lamps be used because of the advantages their color has 
vision and their suitability for use with catenary luminaires. 


ucks: An Analysis of Accident Characteristics by Vehicle 

Weight. L.S. de Savornin Lohman and P. Waller. Highway 

Safety Research Center (University of North Carolina, Chapel 
Hill, NC 27514). Sept. 1975. 69 pp. TRIS 128758. 

an analysis of accidents involving various sizes of trucks, it 

'§ found that larger trucks are more likely to be involved in 

gle-vehicle crashes than are cars or smaller trucks. According 

accident reports, driver fatigue or use of alcohol is not usually 

actor in large truck crashes. Some other findings are as follows: 

ake failure is a major cause of truck crashes; a high proportion 
large truck-car accidents are fatal; and on the whole the truck 

ver is less likely to be at fault than is the car driver except in 

2 case of multivehicle crashes, where the reverse is true. 


‘S Lamps for Use on HPM Ballasts. B. R. Collins and C. |. 
McVey. Lighting Design and Application, Illuminating Engi- 
neering Society (345 E. 47th St., New York, NY 10017), 
Vol. 5, No. 9, Sept. 1975, pp. 18-24. 14 ref. TRIS 127045. 

w high-pressure sodium, HPS, lamps have been designed to 

erate interchangeably with existing high-pressure mercury, 

-M, lamps on certain types of HPM ballasts. These new lamps 

‘er about 50 percent greater light output than HPM lamps at a 
percent savings in energy consumption. Tests with a 150-W 

‘erchangeable HPS lamp and a standard 175-W HPM lamp ona 
5-W HPM ballast show that the interchangeable |Jamp has both 

aster warm-up and a shorter hot restart time than the mercury 

np. Unlike mercury lamps, starting is not a function of ambient 
nperature, and the interchangeable HPS lamps are usable at ex- 
mely low temperatures. HRIS. 


\W AND REGULATION 


ste of Vermont V. Brinegar, 379 SUPP 606. Urban Lawyer 
(American Bar Association, Section of Local Government 
Law, Chicago !L), Vol. 7, No. 3, pp. 563-564. Summer 1975. 
TRIS 128739. 
e Secretary of Transportation may withhold 10 percent of 
leral-aid highway funds when a state does not justly compen- 
e the owners of outdoor advertising signs that are removed 
rsuant to the Highway Beautification Act. Vermont appealed 
» secretary's decision to withhold funds under the act contend- 
‘that its obligation to effectively control outdoor advertising 
ist be construed independently of the act's ‘just compensa- ; 
n”’ requirement. The act’s legislative history and the secretary s 


administrative interpretations indicate that the provision for just 
compensation is mandatory. The congressional goal of controlling 
the erection and maintenance of outdoor advertising is legitimate, 
and the provision of just compensation for adversely affected sign 
owners is an integral part of the statutory scheme. It cannot be 
said that the state is coerced into participation because there is a 
75 percent federal contribution to the cost of compensating sign 
owners. The 10 percent penalty is an inducement for the states 
to meet the act’s standards and the only vehicle for enforcement 
of the act. 


The National Railroad Passenger Corporation: A Modern Hybrid 
Corporation Neither Private nor Public. A. Adams. Business 
Lawyer (American Bar Association, 1155 E. 60th Street, 
Chicago, |L 60637), Vol. 31, No. 2, pp. 601-619, Jan. 1976. 
TRIS 129609. 

Amtrak is a private stock corporation. It is also a quasi-public 

corporation because, although privately owned, it is responsible 

to and relies on the government in order to provide a service for 
the general public. Legislation and case law have consistently 
treated railroads as public corporations. However, Congress has 
created Amtrak as a profit corporation. Its board of directors is 
made up of the Secretary of Transportation, 9 members to be 
appointed by the President, 3 of whom are to serve as consumer 
representatives, and 7 members elected by the shareholders. |n 
contrast to straighforward private corporations, where the ulti- 
mate goal is the good of the corporation, here the goal is the good 
of the public. This places the board of directors in ambivalent 
roles serving 2 masters. Congressional creation of a hybrid cor- 
poration is intentional. It is a reflection of a need for a strong 
and permanent public service corporation that has not yet found 
its ultimate form. 


PUBLIC URBAN TRANSPORTATION 


Light Rail Systems. General Motors Transportation Systems 
(General Motors Technical Center, Warren, MI 48090). 
Aug. 1975. 151 pp. TRIS 129608. 


This compendium of information on light rail transit (LRT) sys- 
tems operating in 23 cities throughout Europe and North America 
describes types of LRT (such as tram, semimetro, and premetro), 
vehicle types, city characteristics, and government policies relating 
to such systems. The systems described were predominantly 
radial network configurations serving center city and mostly con- 
fined within a 5-km radius. Increasing use was noted of tunnel 
sections in the center city as well as pedestrian mall service. There 
was also extensive modal integration. Observations are recorded 
of the vehicle ability to serve both low and high-level platforms, 
monitoring and signal prioritization, honor fare collection, per- 
formance, ridership, operating costs, and subsidy sources specific 
to each country. 


Transit Assistance Program for lowa. R. L. Carstens and others. 
Engineering Research Institute (lowa State University, Ames, 
1A 50010), Project 1166, Final Report. June 1975. 230 pp. 
TRIS 129612. 

This inventory of transit services in lowa covers urban transit, 

intercity passenger bus carriers and charter operators, taxicab 

operations, rural transit services, and special services and includes 
the results of questionnaire and interview surveys and the result- 
ing recommendations. The recommendations urge a centralized 
source of data and expertise, a public information program, the 
use of federal aid, the continuance of existing transit services 
with no diminution of service level, the establishment of new 
services in communities of over 20,000 population, the sponsor- 

ship of demonstrations in communities with populations of 10,000 

to 20,000, and the development and improvement of rural transit 

service. Based on state and local community experience, rec- 
ommendations are made concerning revenue sources to support 
transit in lowa, and 4 alternate state transit assistance programs 
are presented. 
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The Urban Transportation Problem. G. P. Verbit. University of 
Pennsylvania Law Review (University of Pennsylvania Law 
School, 3400 Chestnut St., Philadelphia, PA 19104), Vol. 124, 
No. 2, pp. 396-487, Dec. 1975. Ref. TRIS 129611. 

This paper attempts to identify and analyze the urban transporta- 

tion problem and focuses on 3 aspects: the transportation disad- 

vantaged, urban traffic congestion, and the automobile journey 
to work. It is shown that the journey to work presents the great- 
est problem because it is the only category of transportation for 
which mass transportation isa viable alternative. The optimal 

solution would discourage automobile commuting and act to im- 

prove the attractiveness of the urban area by zoning streets for 

particular categories of use. Lawyers and legal skills will be re- 
quired for the implementation of this land planning solution. 


The Design of Urban Growth Models for Strategic Land-Use 
Transportation Studies. C. G. Turner. Regional Studies 
(Pergamon Press Inc., Fairview Park, Elmsford, NY 10523), 
Vol. 9. No. 3, pp. 251-264, Nov. 1975. TRIS 131122. 

The proposition is explored that the changing nature and require- 

ments of land use and transportation planning, as evidenced by 

recent legislation and study approaches, have made conventional 
modeling procedures redundant to the evaluation of policy alter- 
natives. The many applications of the urban systems model, 

USM, are studied, and it is shown that, once the most suitable 

measures of the direct cost and benefits of strategic land use 

transportation alternatives have been established, modified Lowry 
models such as the USM could provide certain of this information 
more cheaply than conventional procedures. It was also found 
that modified Lowry models can provide a substantial amount of 
secondary information on the indirect costs and benefits of 
strategic policy alternatives that can be of use in their evaluation. 


Subway Environmental Design Handbook: Volume 1—Principles 
and Applications. Parsons, Brinckerhoff, Quade and Douglas, 
Inc., De Leuw, Cather and Company, and Kaiser Engineers. 
1975!) TRIS 129620 

Aimed primarily at environmental control of subways, this hand- 

book covers a broad range of parameters including temperature, 

humidity, air quality, air velocity, and rapid pressure change. The 
approach of the book is to follow the logical flow path from 
criteria through load analysis and from system conceptual design 
to selection of equipment. The data used are primarily based on 
results from mathematical modeling, field tests, model tests, 
operating experience, and observations in existing subway sys- 
tems. Most environmental systems designs can be accomplished 
by using the techniques described in this volume. 


Trip Generation Analysis. Urban Planning Division, Federal High- 
way Administration (U.S. Department of Transportation, 400 
7th Street, N.W., Washington, D.C. 20590). Aug. 1975. 150 
pp., 32 ref. Available: U.S. Government Printing Office 
(Washington, D.C. 20402), Stock No. 050-001-00101-2. TRIS 
129631. 

This step-by-step approach, which is easily monitored and updated 

with more efficient use of survey and secondary source data, is 

based on cross classification for residential trip generation and on 
rates for nonresidential generation. The process involves develop- 
ing trip productions and trip attractions, and the approach is 
based on a control of total trips at the home end. The suggested 
stratification for residential trip generation is described as well as 
the development of the trip purpose and mode choice models. 

Statistical and resonableness checks for trip generation are dis- 

cussed, areas of consideration in the development and application 

of procedures are highlighted, and the handling of activities such 
as external travel and truck and taxi forecasts are covered. 


Innovation in Transit in Medium Size Canadian Cities. D. Levy. 
University of Toronto, York University, Joint Program in 
Transportation. Research Report 31. 62 pp. Jan. 1976. 
TRIS 129621. 


The state of transit is studied in 12 Canadian cities with popula- 
tions between 100,000 and 250,000. Two trends are discussed. } 
The first, the decline in transit since World War II, particularly 
since 1960, was self-perpetuating. As ridership decreased so did ¥} 
service, thus encouraging further decreases in ridership. There is § 
a correlation with this increase and a decrease in automobile 
ownership. Also the cities have begun to study and improve thei} 
transit systems since 1970. Transit in medium-sized cities, despi#? 
problems of financing and administration, is improving. Tech- 
nological innovations are also discussed. 


Urban Transportation Information Handbook. W. S. Fletcher a 
S. Davis. Atlanta University, Atlanta, GA; Urban Mass Trans} 
portation Administration. 202 pp. Available: NTIS (Spring4) 
field, VA 22161) PB-248591/OST. Paper Copy $7.75; micro 
fiche $2.25. TRIS 094014. 

This handbook is intended to provide a ready reference tool tha 

offers an initial orientation to the sources of information in the fj. 

field of urban mass transportation. It concentrates on sources off 
information rather than a listing of published research. These 

sources include basic books and reports; bibliography, directoriegg 
and services; statistics and fact books; periodicals; research organi _ 
zations, university programs, and transportation libraries; indus- 
try and professional organizations; conferences; and the govern- 
ment. The last section contains an overview of the structure and 

organization of the U.S. Department of Transportation and a 


develop national transportation policy. A glossary of acronyms 
is provided. 


Research Institute, Federal Railroad Administration, Federal 

Highway Administration, TOPS On-Line Service, Inc.,and J 

Kaiser Engineers, Inc. Executive Summary and Final Report 

June 30, 1972-Aug. 29, 1975. 17 pp. Available: NTIS 

(Springfield, VA 22161) PB-248164/6ST. Paper Copy $3.50; 

microfiche $2.25. TRIS 093948. 
The summary reports findings and recommendations of a projecti|” 
to analyze the nationwide magnitude and nature of urban railroa IF 
relocation and prepares a methodology for future relocation 
studies. Three other volumes report the results in detail. Volumey” 
2 is a guide for preliminary assessment of the potential for plan- TF" 
ning; Volume 3 is a detailed guidebook for planning; and Volume | 
4 presents a nationwide estimate of the nature and magnitude of \h 
urban railroad relocation. The investigators found that there is af ” 
conflict between communities and railroad operations that evi- 
dences itself in delays and added costs to highway users at grade 
crossings, hazards to the safety of the community, community 
barriers, environmental degradation, incompatible land use, and 
reduced railroad efficiency. Relocation or consolidation of rail- 
road facilities is a potential remedy for the conflict. The nation- 
wide cost of relocating railroad lines in all places where there is ©" 
a potential conflict is estimated at $3 to $11 billion. However, if#® 
projects are restricted to locations where substantial benefits 
accrue, the program will be closer to $2 billion. Railroad yards 
could also be relocated with substantial benefits, but at an addi- 
tional nationwide cost of $1 billion. 


« 


Urban Express Bus and Railroad Performance. D. N. Dewee% 
Journal of Transport Economics and Policy (London School 
of Economics, Houghton Street, London WC2A 2AE, and 
the University of Bath), Vol. 10, No. 1, Jan. 1976. Single 
copies $15.00. TRIS 130987. 

The relative performance of traditional local transport modes 

with a proposed investment in a commuter railroad or in express 

bus operations was appraised by a computer simulation that 
determined travel time, waiting time, walking time, and mone 


area to the central business district 4 miles away. In this rather 
narrow situation, the commuter railroad is completely dominatecfi 


cost and time performance by express bus systems. If the dis- 
nce between the suburban and downtown areas were increased, 
ative performance by buses would decline. The author suggests 
press bus must be considered as a rail alternative and in any 
mmuter system an integrated downtown distribution with 
veral stops can greatly enhance system performance. 


AIL TRANSPORTATION 


te Bureaus and Antitrust Conflicts in Transportation. Public 
Policy Issues. G. M. Davis and C. M. Sherwood. Praeger Pub- 
lishers (111 Fourth Ave., New York, NY 10003). 120 pp. 
TRIS 130989. 

cing in the railroad and regulated segment of the motor carrier 
lustry is enormously complex because of the legal-economic 
titutional mechanisms employed. Rate bureaus play a critical 
2 in transportation pricing, and critics of conference rate mak- 
contend these groups are anticompetitive cartels. This book 
amines the effects of rate bureaus on the general public and 

: transportation industries. It was found that for a limited, but 
cific, period of time they do perform a positive function. In 

: area of independent action, where they are most frequently 
ticized, bureaus can be extremely responsive to changing con- 
mer needs. This initial examination of rate conference activity 
H performance should be followed, the authors claim, with ex- 
ided dynamic analysis to produce conclusions about public 
licy in transportation. 


Methodology for Evaluating the Impact of Railroad Abandon- 
ment on Rural Highways. L. O. Purnell. Indiana State High- 
way Commission and Purdue University (West Lafayette, IN), 
Joint Highway Research Project JHRP 76-4. TRIS 129851. 

jis report develops a methodology for evaluating the impact of 

lroad abandonment on existing highways and bridges and 
dication of the procedure to 2 case studies in Indiana. The in- 
ated effects are in increased deterioration of some pavements 

1 hence a required additional amount of resurfacing material 

1 in increased emphasis on replacement of inadequate bridges 

1 traffic congestion in some areas. A dollar effect of the addi- 

nal resurfacing is calculated for the 2 case studies and empha- 

es increased financial needs that railroad abandonment will 

‘ate on rural highways in Indiana. 


e Effectiveness of Automatic Protection in Reducing Accident 


Frequency and Severity at Public Grade Crossings in California. 


California Public Utilities Commission (State Building, San 
Francisco, CA 94102). TRIS 130988. 

assist the California Public Utilities Commission in perform- 
/its duties related to grade crossing regulation, the Office of 
affic Safety sponsored this project to determine the scope of 
» vehicle-train accident problem in California, to measure the 
ectiveness of various types of protective devices, and to inves- 
ate critically the possible use of warrants or criteria to assist in 
commending where money should be spent on railroad-highway 
ssing protection improvements. A questionnaire was mailed 
all cities and counties. The before-and-after accident histories 
1,552 crossings currently protected by automatic devices 

re examined. The actual and estimated costs of installing 
-omatic devices at 1,296 locations were summarized. The 
sibility of criteria to assist in placing grade crossing protection 
Jices was examined. Information on each crossing was used to 
jelop accident rate predictions and hazard indexes. 


Review of National Railroad Issues. U.S. Congress, Office of 
Technology Assessment. 103 pp. Available: U.S. Government 
Printing Office (Washington, D.C. 20402), $1.70. TRIS 
130986. 

is review is based on the final system plan establishing Con- 
idated Rail Corporation (ConRail) out of the financially dis- 
ssed railroads of the Northeast. National railroad issues con- 
ered by congressional committees in preparing and implement- 


ing legislation for ConRail areexamined with the view of maxi- 
mizing the utility of the system plan. The legislative package 
addressing the industry problems identified in this study would 
include a selective program of federal assistance for rehabilitation 
of the railroad fixed plant, legislation to permit restructuring of 
the industry and to permit the federal government to react 
rationally to industry-initiated proposals, rate reform that will 
allow some rate-making flexibility while minimizing disruptive 
effects within and outside the industry, and dealing with prob- 
lems of branch line losses and discriminatory taxation. 


SOCIAL AND HUMAN FACTORS 


Planning Handbook: Transportation Services for the Elderly. 
Institute of Public Administration (1619 Massachusetts Ave. 
N.W., Washington, D.C. 20036), Nov. 1975. 279 pp. TRIS 
129626. 

This handbook provides guidance and assistance in the designing 

and running of a special transportation service for the elderly. 

Several key points are identified that one should keep clearly in 

mind throughout the project planning phase: Some service is 

better than none; resources (human, funding, and equipment) 
should not be overextended; more small vehicles are generally 
better than fewer large vehicles; it is better to have a standardized 
vehicle from the point of view of maintenance and service re- 
quirements; and the service is far more important than the vehi- 
cle, since reliable service to appropriate destinations for their 
needs is what the elderly repeatedly express as the overriding 
factor in their transportation demands. 


, 


SOILS AND GEOLOGY 


Problems on Developments of Soil Stabilization. T. Yamanouchi. 
The Shire and Municipal Record (Law Book Company, Ltd., 
301-305 Kent St., Sydney, Australia), pp. 463-474, Oct. 1975. 
25 ref. TRIS 129632. 

Soil stabilization studies are summarized, and Japanese experience 

is cited in this review, which focuses on use of chemicals, behavior 

of stabilized soils under repeated loading, and pollution problems 
related to soil stabilization. Among the chemicals used in soil 
stabilization, resinous materials, aniline furfural resin, chrome- 
lignin, and calcium acrylate are noteworthy. Additive effect and 
response to repeated loading are discussed, and a method of grout- 
ing (of asand mass liable to liquefaction) by electrophoresis (using 
aluminum bars as electrodes) is described. The use of volcanic- 
ash soils, artificially burnt inorganic materials from factories, and 
refuse from coal mines is also discussed. Machines used in soil 
stabilization and possible areas for future development in soil sta- 
bilization are noted. 


Bitumen Stabilization. R.H. Bowering. The Shire and Municipal 
Record, Vol. 68, No. 8, pp. 541-547, Nov. 1975. TRIS 
129640. 

Soil stabilization using various bitumens as waterproofing addi- 

tives is described according to the various methods of application. 

Methods of addition include emulsified bitumen, cutback bitumen, 

penetration grade bitumen (using cold, damp soil), and penetra- 

tion grade bitumen (using hot, dried soil). Bitumen emulsions 

are mainly used where dense packing of individual soil particles 

is needed. Cutback bitumen is used to stabilize fine-grained 

cohesive soils where its ability to soak into the soil provides a 

great degree of waterproofing. In the foamed bitumen process, a 

method for penetration grade bitumen, the soil is changed to a 

low effective viscosity, high-volume foam of sufficient stability 

to allow mixing into the soil. The high impact process atomizes 

hot liquid bitumen at the point of mixing and sprays it into a mass 

of pulverized soil. Stabilization by the hot-mix process is costlier 
than the other processes. All methods except hot mix require 
water in the soil to ensure distribution of the bitumen throughout 


the soil. 
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Tunnel Boring Machines and Systems: A Survey. D. S. Smugden. 
Journal of the Institution of Engineers (Science House, 
Gloucester and Essex Sts., Sydney, Australia), Vol. 47, No. 
11-12, pp. 23-31, Nov.-Dec. 1975. TRIS 129639. 

In this survey of tunnel boring machines and associated equip- 

ment and methods, those systems favored in current practice for 

economic or performance reasons or both are pointed out, along 
with some new concepts that have special applications. The sur- 
vey covers types of machines, support systems, types of cutters, 
grade and size limitations, influence of rock hardness, transport 

systems, ventilation systems, alignment control, and current in- 

vestigations both in the laboratory and in the field. Among the 

investigations under way are studies on disk cutter performance 

by the Colorado School of Mines and the Bureau of Mineral Re- 
sources in Minnesota and a research operation in the United 

Kingdom in which an instrumented full-scale tunnel is being 

bored in chalk by the Tunnels Division of the Transport and 

Road Research Laboratory. 


Assessing Problems of Underground Structures, Part Two. C. 
Jaeger. International Water Power and Dam Construction 
(IPC Electrical-Electronic Press Ltd., Dorset House, Stamford 
St., London SE1 9LU, England), Vol. 28, No. 1, pp. 29-36, 
Jan. 1976. TRIS 129610. 

Several examples are presented to further explain the mathemat- 

ical analysis of rock mechanics that is discussed in relation to 

tunnel support techniques. One case examined is creeping rock 
masses where deformations do not occur within a short time 
after excavation but progress slowly many months after the end 
of the excavations. Another case involves the use of thin con- 
crete linings according to the technique developed by Bernold. 

A third case illustrates the effort to create tangential compression 

stresses inside a circular concrete lining and increase its resistance 

to fissuration by hydraulic pressure through the use of high- 
pressure grouting of the rock mass around the tunnel. Examples 
are also given where rock bolts or rock anchors are used, either 
above or in connection with shotcrete layers, steel meshes, or 
concrete linings. HRIS. 


Rock Fracture and Its Continuity. O.G. Ingles and J. A. Hollings- 
worth. First Australian Conference on Engineering Materials, 
Univ. of New South Wales (Post Office Box 1, Kensington, 
New South Wales, Australia), pp. 497-507, 1974. 10 ref. 
TRIS 127104. 

The development of fracture during the separate unconfined com- 

pression of 2 contiguous sections of a Hawkesbury sandstone core 

was studied. The mechanical behavior of the specimens was fol- 
lowed beyond failure by means of a programmable servoframe, 
and the intact but fractured specimens then sectioned for fabric 
analysis. Both specimens failed by axial cleavage, linked with 
prominent internal fracture systems, mostly axially aligned. These 
cleavages possessed essentially the same absolute orientations in 
space despite the fact that in one case a plane of weakness with 
dangerous inclination existed and in the other case an internal 
cone formed at one end. Both specimens showed essentially in- 
tergranular fracture. HRIS. 


TELECOMMUNICATIONS AND 
TRANSPORTATION 


Teletransportation. Telephone Engineer and Management (Har- 
brace Publications Inc., 402 W. Liberty Drive, Wheaton, IL 
60187), Vol. 80, No. 4, pp. 74-96, Feb. 15, 1976, TRIS 
129642. 

The use is described of network facilities for intramanagement 

communications and the fast transmission of hard data. (Con- 

ference sets with an individual microphone for each participant 
and a loudspeaker receiver are used in locations where several 
people attend meetings, and speaker-phones handle the confer- 
ence call for 3 or 4 participants.) United Telephone System’s 
electronic communication center has a United Telecom TWX 


machine connected through Western Union to 19 other TWXs i 
within the system. A total of 45 fascimile units make upa 
nationwide network, and 73 Dataphones can tap into United 
Computing System’s computers. It is shown how news releases, 
especially those that contain financial information and require — 
simultaneous distribution, are transmitted nationwide. It is also 
shown how transporting data, manipulating it and controlling it, 2 
and having it available when needed make the job of ordering 
warehousing and shipping easier and more economical. 


TRANSPORTATION SYSTEM 


Toward More Balanced Transportation: New Intergovernmental 
Proposals. Advisory Commission on Intergovernmental 
Relations (Washington, D.C. 20575), Commission Report. 
1975. 307 pp. TRIS 129630. 

This report focuses on regional transportation systems (metro- 

politan as well as nonmetropolitan areas) encompassing all model 

operating characteristics, and facilities and considers the challeng| 
of finding a means of linking the planning for one mode with the 
planning for another. To meet this challenge, the commission 

recommends a 9-point program relating to the merging of the 

federal urban system and secondary highway system into a uni- 
fied block grant program, the use of this block grant, the channe 
ing of funds, the regional bodies designated for federal aid roles, }} 
state and local financing policies, and the consolidation by Con- § 
gress and state legislatures of established regulatory bodies. The ) 

importance of cooperative intergovernmental relations in the i 

plementation of the recommendations is stressed. 


Transportation Productivity. R.C. Scheppach, Jr., and L. C. 
Woehlcke. Lexington Books, D. C. Heath and Company 
(Lexington, MA). 125 pp. TRIS 131006. 

This study examines productivity measures as a tool for policy 

makers since they play an expanding role in transportation regu-§ 

latory questions. Areas of possible application include rate adjust 
ments, wage adjustments, identification of inefficiencies, and 
mergers and acquisitions. This study is restricted to issues releva 
for policy analysis. Measurement of labor input, capital input, 

intermediate input, and output necessitates considerable reliance 
on theory. However, the focus is on how to measure productivi 
for policy applications, not how to refine productivity theory. 

The study is restricted to 3 major modes—rail, air, and motor 

freight trucking. Previous transportation productivity studies aré 

reviewed. Policy implications for each type of measure are identi 
fied and their applicability to each of the modes is discussed. 


WATER TRANSPORTATION 


Industry Partners: A Technology Transfer Model for Academia 
J.M. Goodman. Institute of Electrical and Electronics Engi- 
neers. IEEE No. 75 CHO 995-1 OEC, pp. 850-854, Sept. 19 
MRIS 129223. 

Technology transfer is a primary mission of most academic pro- 

grams. The ease with which the transfer takes place is a function 

of methodology (or approach), environment (in the organization) 
and facility sense), and personal characteristics of the participant 

The unregulated flow of information (without smoothing the wa 

impedes transfer by creating turbulence. The College of Marjne 

Studies of the University of Delaware has made a conscious effo 

to facilitate low-turbulence, 2-way technology transfer with ind 

try through its Industry Partners Program. The transfer is 2-way 

because experience has shown that responsiveness and relevance 1 

correlate closely with an understanding of real-world problems a 

perceived by the decision maker. Four modes of transfer are rec 

ognized: the college as an intermediary between partners and ex 
ternal information sources, the college as a tutor, brainstorming 

(2-way exchange between partners and colleges), and joint ven- 

tures with partners including prime and subcontract roles. A nur 

ber of issues that are potential sources of turbulence are examine | 
and the approach taken by the college is briefly discussed. 


THE Transportation Research Board is 
an agency of the National Research 
Council, which serves the National 
Academy of Sciences and the National 
Academy of Engineering. The Board’s 
purpose is to stimulate research con- 
cerning the nature and performance of 
transportation systems, to disseminate 
information that the research produces, 
and to encourage the application of ap- 
propriate research findings. The Board’s 
program is carried out by more than 
150 committees and task forces com- 
posed of more than 1,800 administra- 
tors, engineers, social scientists, and 
educators who serve without compen- 
sation. The program is supported by 
state transportation and highway de- 
partments, the U.S. Department of 
Transportation, and other organiza- 
tions interested in the development of 
transportation. 


The Transportation Research Board 
operates within the Commission on 
Sociotechnical Systems of the National 
Research Council. The Council was 
organized in 1916 at the request of 
President Woodrow Wilson as an agency 
of the National Academy of Sciences 
to enable the broad community of 
scientists and engineers to associate 
their efforts with those of the Academy 
membership. Members of the Council 
are appointed by the president of the 


Academy and are drawn from academic, 


industrial, and governmental organiza- 
tions throughout the United States. 


The National Academy of Sciences was 
established by a congressional act of 
incorporation signed by President 
Abraham Lincoln on March 3, 1863, to 
further science and its use for the gen- 
eral welfare by bringing together the 
most qualified individuals to deal with 
scientific and technological problems 
of broad significance. |t is a private, 
honorary organization of more than 
1,000 scientists elected on the basis of 
outstanding contributions to knowl- 
edge and is supported by private and 
public funds. Under the terms of its 
congressional charter, the Academy is 
called upon to act as an official—yet 
independent—advisor to the federal 
government in any matter of science 
and technology, although it is nota 
government agency and its activities 
are not limited to those on behalf of 
the government. 


To share in the task of furthering 
science and engineering and of advising 
the federal government, the National 
Academy of Engineering was estab- 
lished on December 5, 1964, under the 
authority of the act of incorporation 
of the National Academy of Sciences. 
Its advisory activities are closely coor- 
dinated with those of the National 
Academy of Sciences, but it is inde- 
pendent and autonomous in its orga- 
nization and election of members. 


